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RESEARCH AND DEVELOPMENT REPORTS 

Issued twice a month by the Clearinghouse for Federal Scientific and Tech¬ 
nical Information. Annual subscription $15 ($3.75 additional for foreign mailing). 
Single copy $1. Make remittance payable to Superintendent of Documents and 
mail either to a U.S. Department of Commerce Field Office or to Superintendent 
of Documents, U.S. Government Printing Office, Washington, D. C. 20402. 
Address changes should be sent to Superintendent of Documents. 

U.S. GOVERNMENT RESEARCH AND DEVELOPMENT REPORTS is pub¬ 
lished by the Clearinghouse for Federal Scientific and Technical Information to 
announce the availability of new reports of U.S. Government-sponsored R&D 
released by the Department of Defense and other Federal agencies. Included are 
reports from the Atomic Energy Commission and the National Aeronautics and 
Space Administration, which issue separate announcement journals as noted below. 


USGRDR contains two sections with a combined table of contents. The first 
section, “Technical Abstract Bulletin” (TAB), announces reports released by the 
Defense Documentation Center (DDC) of the Department of Defense. The second 
section, “Other Research Reports and Related Material,” announces reports re¬ 
leased by civilian agencies and also includes certain older military reports. Reports 
are listed by accession/report number under 22 major subject category headings. 
Both sections contain abstracts and complete bibliographic citations and are 
followed by their respective indexes. Reports of current high industrial interest 
are featured in “Research Highlights.” 

Readers are urged to review all abstracts in their fields of interest, noting acces¬ 
sion/report numbers and titles of reports to be ordered. Although primarily for 
retrieval, the descriptors provide a quick grasp of a report’s scope. The reader is 
reminded that reports applicable to his field may be found under various subject 
category headings; the various indexes will aid in locating those reports. A single 
reference guide to new Government-sponsored technical literature, Government- 
Wide Index to Federal Research and Development Reports, is compiled monthly by 
the Clearinghouse from the combined indexes of this journal, Nuclear Science 
Abstracts (AEC), Scientific and Technical Aerospace Reports (NASA), and 
Technical Abstract Bulletin (DDC). This combined index is available from 
Superintendent of Documents, U.S. Government Printing Office, annual sub¬ 
scription $16, ($4.00 for foreign mailing) or $1.75 single copy. 


All reports announced herein are available to the general public from the Clearing¬ 
house, or in some cases from other sources as noted. To order Clearinghouse 
reports, use accession/report number (as given on the first line of each entry) 
and title from the Clearinghouse, U.S. Department of Commerce, Springfield, 
Va. 22151, or from any Commerce Field Office (listed on inside back cover). 
Prices for hard copy (HC) and microfiche copy (MF) are given for each entry. 
Prepayment is required unless purchases are to be charged to Clearinghouse 
deposit accounts. Order forms will be found in the back. Make check or money 
order payable to National Bureau of Standards—CFSTI. 


Reports of the National Aeronautics and Space Administration and the Atomic 
Energy Commission can be ordered from the Clearinghouse. They are abstracted 
in the following journals available from Superintendent of Documents, U.S. 
Government Printing Office, Washington, D.C. 20402. 


NUCLEAR SCIENCE ABSTRACTS, 
Atomic Energy Commission, $30 a year 
domestic, $37 foreign, $1.75 single copy 
plus 25 percent foreign mailing. 

U.S. DEPARTMENT OF COMMERCE 
John T. Connor, Secretary 


SCIENTIFIC AND TECHNICAL AER¬ 
OSPACE REPORTS. National Aeronau¬ 
tics and Space Administration, $33.00 a 
year domestic, $42.00 foreign, $2.50 
single copy plus 25 cents foreign mailing. 


Contents may be printed 
freely. Mention of source 
will be appreciated. 

Use of funds for this pub¬ 
lication approved by the 
Director of the Bureau 
of Budget, June 30, 1961. 


CLEARINGHOUSE FOR FEDERAL SCIENTIFIC 
AND TECHNICAL INFORMATION 
Springfield, Va. 22151 
Bernard M. Fry, Director 












ANNOUNCEMENTS 


NEW DEPOSIT ACCOUNT SYSTEM 


Establishment of a new deposit account system for the purchase of Clearinghouse 
documents has become necessary because of the increased use of Superintendent of 
Documents deposit accounts for this purpose. 

While deposit account customers may be inconvenienced initially, we believe that 
the new system, developed in cooperation with the Superintendent of Documents, will 
enable us to improve customer billing services and to process document orders more 
quickly and efficiently. 

Changes in the system, effective July 1, are: 

1. Clearinghouse purchases can no longer be charged to 'regular' Superin¬ 
tendent of Documents deposit accounts (numbered under 75,000), although these 
accounts should be maintained by customers who purchase documents from the 
Superintendent of Documents (GPO). 

2. A 'special' deposit account must be opened for the purchase of Clearinghouse 
documents—the account will be assigned a number above 75,000. This account can 
be used only for Clearinghouse documents. 

3. To establish a Clearinghouse deposit account, send a minimum deposit of 
$25 to the Clearinghouse, U. S. Department of Commerce, Springfield, Virginia, 
22151, ATTN: Code 410.60. 

4. Once a month the Clearinghouse deposit account holder will receive a 
statement of his account showing the opening balance, the cost of orders completed, 
deposits received, and closing balance. In addition to the monthly statement, as 
each order is filled the customer will receive a receipted copy of our order control 
form showing documents shipped, total cost, and deposit account chaige made. 

5. Customers who do not wish to establish a Clearinghouse deposit account 
must send payment for documents with their orders. 

We hope that customers will take advantage of the Clearinghouse deposit account 
system, since it will assist us in providing customers with accurate and fast service 
and it will reduce—for both customers and the Clearinghouse—the clerical work 
involved in handling orders. 











RESEARCH 

highlights 

Reports of current high industrial interest 


Categories 

Page No. 


Biological and Medical Sciences.iii 

Communications.iv 

Electronics.iv-vi 

Power Source Devices.vi 


HEAT-SEEKING DEVICE LOCATES HIDDEN FIRES 

(Order AD-615 634 Pre-Prototype Hand-Held Fire Detectors, HC $2.00/ 
MF 50 centsTj 



A remarkably simple and easy-to-handle heat-seeking device that tells 
firemen where to look for hidden fires has been developed for Civil Defense 
authorities by the Singer Co. The device works just as well in smoke-filled 
areas as in rooms or buildings where no evidence of fire or smoke is apparent. 
All that is necessary is for the fireman to point the flashlight-size device 
around a room and listen for a signal that indicates the location of the flame, 
ember, or other heat source. In actual tests, a 
fireman used the device to locate smoldering 
rags behind a huge metal wall cabinet. In an 
auto fire a firefighter using the detector to 
scan under the dashboard was able to deter¬ 
mine that the doused fire was not 
entirely out. Firemen who tested 
the device for Civil Defense 
authorities are enthusiastic 
about the sensor’s potential. 

It can, for example, indicate 
where live embers still exist in a 
smoke-filled gutted building. It can also tell 
where the most dangerous fire exists in the 
early detection stages of fire fighting. The 
device is officially known as an infrared 
detector. It is powered with ordinary 
flashlight batteries that will last indefinitely 
because the device uses very little current. A 
small earphone, like that marketed with portable 
radios, is used to communicate the danger signal. Both 
flashlight and pistol styles have been developed and success¬ 
fully tested. The pistol type has the advantage of being gripped 
more readily, and it can be holster-mounted on the fireman's hip, 
ready for use in an emergency. 















RESEARCH REVIEWS 

PACKAGED 
for INDUSTRY 

by 

The Institute for Applied Technology 
NATIONAL BUREAU OF STANDARDS 

Highlighted here are seven recent issues in the series, 

A Review of Selected U. S. Government Research and 

Development Reports. 


The publications contain resumes, abstracts and 
bibliographies of Federally sponsored research and 
development reports gathered under titles of special 
interest to industry. 

They and the reports they refer to may offer ideas for 
product development or suggest means of reducing costs. 

The series, as well as most of the reports reviewed in it, 
are available from the Clearinghouse. New titles are in 
process. Please order by OTR number. 

FLUID AMPLIFIERS 

(Order OTR-112 Fluid Amplification, available free from the Clearinghouse.) 

Fluid amplifiers are still in an early stage of development, but considerable 
Government R and D effort is being expended toward their use in military and 
space applications where the potential advantages outweigh the development 
costs. Government effort is aimed at describing theory and developing design 
procedures, assemblies, fabrication methods, instrumentation, and power 
supplies. While the bulk of the reports available from the Clearinghouse on 
this effort is obviously military and space oriented, OTR-112, a review 
prepared by the NBS Institute for Applied Technology, concludes that they 
should be useful also to those interested in civilian technological progress. 

The review notes that amplification involves the control of a powerful flow 
of some medium by a weaker force. A fluid amplifier uses a fluid such as 
water or air. It has distinct advantages over electronic counterparts in that 
it can operate in extreme environments such as high heat, high radiation, and 
high vibration and shock, which are often incompatible with electronic devices. 

In addition, a no-moving-parts amplifier is possible for control purposes, 
thereby cutting down on maintenance and repairs because there are no parts 
to break down. Like electronic counterparts, fluid amplifiers can also be 
cascaded so that one component acts as a preamplifier for the succeeding 
stage. 
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SUBJECT CATEGORY HEADINGS APPLY TO BOTH SECTIONS 


01 AERONAUTICS 


Page No. 


Jncludes aerodynamics; aeronautics; aircraft; aircraft flight control 
and instrumentation; and air facilities. See also related fields: 

16 Missile Technology, 17 Navigation, Communications, Detection, 

and Countermeasures, 20 Physics, and 22 Space Technology............ 1, S-l 


02 AGRICULTURE 


Includes agricultural chemistry; agricultural economics; agri¬ 
cultural engineering; agronomy and horticulture; animal hus¬ 
bandry; and forestry. See also related field: 06 Biological and 
Medical Sciences............................o®.............................‘'»««»»* ,, » 


S-2 


03 ASTRONOMY AND ASTROPHYSICS 

Includes astronomy; astrophysics; and celestial mechanics............. 7 

04 ATMOSPHERIC SCIENCES 

Includes atmospheric physics and meteorology.... 9> S-2 













Technical 

Abstract 

Bulletin 


01. Aeronautics 


AD-615 207 Dtv. 09/5 

Firestone Flight Sciences Lab., Calif. Inst, of Tech., 

Peis adena 

A CORRELATION OF CONVECTIVE HEAT TRANSFER 

AND RECOVERY TEMPERATURE DATA FOR CYLINDERS 

IN COMPRESSIBLE FLOW, 

by C. Forbes Dewey, Jr. 20 Aug 64, 8p 

Pub. no. 598 

Contract DA31 124ARO D33 

Unclassified report 

Pub. in International Journal of Heat and Mass Transfer 
v8 p245-52 1965 (Copies available only to DDC users). 

Descriptors: (’♦'Correlation techniques. Aerodynamic 
heating), (*Heat transfer, Cylindrical bodies), 
(♦Compressible flow, Cylindrical bodies), Convection, 
Fluid mechanics, Continuum mechanics, Reynolds 
number. Transport properties. 


AD-615 212 Div. 09/5, 09/6, 25/8 

CFSTI Prices: HC$1.00 MF$0.50 

Foreign Tech. Div., Air Force Systems Command, 

Wright-Patterson AFB, Ohio. 

TEMPERATURE OF A PLATE IN A SUPERSONIC FLOW 
WITH RADIATION TAKEN INTO ACCOUNT, 
by I. N. Sokolova. 5 Apr 65, 25p FTD-MT-64-307 
TT 65-62212 

Unclassified report 

Edited Machine trans. of mono. Sbornik Teoretichesklkh 
Rabot po Aerodinamike (Collection of Theoretical Works 
on Aerodynamics) Moscow 1957 p206-21. 

Descriptors: (*Flat plate models, Temperature), 
(♦Supersonic flow, Flat plate models), (*Thermal radia¬ 
tion, Flat plate models), Thermal conductivity, Laminar 
boundary layer. 

A method is given for calculating the influence of radia¬ 
tion in the computation of temperature of a plate stream¬ 
lined by a flow of gas of high speed. These cases are 
considered: (1) absolutely heat-conducting plate, (2) 
absolutely nonheat-conducting plate, and (3) plate of 
finite thermal conduction. It is shown that at high Mach 
numbers, radiation strongly lowers the temperature of the 
plate. Graphs and tables necessary for the calculations 
are presented. (Author) 


AD-615 265 Div. 01/1 

CFSTI Prices: HC$2.00 MF$0.50 

National Aviation Facilities Experimental Center, 
Atlantic City, N. J. 

EVALUATION OF BAROMETRIC ALTIMETRY AT 
LOW ALTITUDE. 

Final rept., 

by Donald J. Bourque, Jan 65, 31p 
Proj. 320 205 01V 
SRDS RD-65-7 


Descriptors: (*Altimeters, Barometric pressure), 

Low altitude, Errors, Level flight, Approach, 

Jet transport planes. 

An evaluation was conducted to determine the mean 
and standard deviation of errors in determining a height 
of 100 feet above the runway by utilizing the barometric 
altimetry systems aboard the Federal Aviation Agency 
Boeing 720 (N-113) and Convair 880 (N-112) on 
Instrument Landing System (ILS) approaches. Opera¬ 
tional altimetry system errors were determined by taking 
the difference between altimeter indicated height recorded 
by airborne cameras and aircraft altitude recorded 
by phototheodolites. Corrections for the altimeter setting 
error and the flight manual value of the error of the 
static system were applied to the operational altimetry 
system error to obtain the calculated altimetry system 
error. Based on the results of the evaluation, it was 
concluded that a height of 100 feet could have been 
determined during descent to an average standard 
deviation of 5.2 feet and 7.7 feet for the Boeing 720 and 
the Convair 880 respectively, and during level flight to 
an average standard deviation of 6.5 feet and 8.4 feet 
for the Boeing 720 and the Convair 880 respectively, 
provided the barometric altimetry systems were 
corrected by the amount of the mean error for each 
case. (Author) 


AD-615 273 Div. 25/8 

CFSTI Prices: HC$2.00 MF$0.50 

Harry Diamond Labs., Washington, D. C. 

EQUILIBRIUM THERMODYNAMIC PROPERTIES OF 

AIR BEHIND INCIDENT NORMAL SHOCK WAVES, 

by Harry J. Davis. 30 Mar 65, 41p 

Rept. no. TM-65-17 

Projs. 30300, 1P010501A008 

Unclassified report 

Descriptors: (♦Thermodynamics, Air), (*Air, 
Thermodynamics), (*Tables, Thermodynamics), 
Chemical equilibrium. Shock waves. 

The equilibrium temperature, density, and pressure of 
air behind incident normal shock waves have been 
calculated. The resulting tables include the effects of 
chemical reactions, excitation, dissociation, ionization, 
van der Waal and Coulomb forces. The tables are 
presented as functions of the ratio of the density behind 
the shock wave to the density at standard conditions in 
steps of 0.2. The temperature behind the shock wave 
T2 is a parameter which ranges from 2000K to 16,000K 
in 1000K steps. Two sets of tables, for initial conditions 
of 273.15 and 300.0K, are presented. The densities of 
air, as a real and as an ideal gas, are compared. (Author) 


AD-615 280 Div. 09/7 

CFSTI Prices: HC$3.00 MF$0.75 

Boeing Scientific Research Labs., Seattle, Wash. 
OBSTACLE-INDUCED FLOW RECIRCULATION, 
by G. K. Timm. Mar 65, 73p 

Flight sciences Lab. rept. no. FSL-94, Dl-82-0423 

Unclassified report 

Also available from the author. 


Unclassified report 










Field 22 • SPACE TECHNOLOGY 


in the Coefficient of Aerodynamic Resistance in Deter¬ 
mining Atmospheric Density on the Basis of Artificial- 
Satellite Deceleration. Optimum Analyzer Designs for a 
Radio-Frequency Mass Spectrometer with Two and Three 
Drift Spaces. Biological Effectiveness of a Number of 
Space-Flight Factors. Biological Effect of Cosmic Ra¬ 
diation in the Event that Solar Flares Occur on the Earth 
to Moon Route in Model Experiments. A Chamber Simu¬ 
lating the Conditions of Mars for Microbiological Research. 


AD-615 454 Div. 12/6, 12/1, 32/6 

CFSTI Prices: HC$6.00 MF$1,.50 

Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 

SPACE AND INTERNATIONAL COOPERATION, 

25 May 64, 266p FTD-MT-64-176 
TT 65-62291 

Unclassified report 

Edited machine trans. of mono. Kosmos i Mezhdunar- 
odnoe Sotrudnichestvo, Moscow, 1963, pl-256. 

Descriptors: (*Space flight, Law), (*Law, Space flight), 
Foreign policy. Space communication systems, Radio¬ 
frequency, East Germany, United States Government, 
USSR, United Nations. 


Contents: 

On the 70th birthday of Yevgeniy Aleksandrovich Korovin 

Legal regime of outer space at the contemporary level, 
by G. P. Zhukov 

Legal regulation of activity in outer space, by 1.1. 

Cheprov 

UN Committee on the Peaceful Uses of Outer Space, by 
F. N. Kovalev 

Role of specialized UN institutions in the Development 
of international cooperation in mastering of outer space 
for peaceful purposes, by G. S. Stashevskiy 

The question of assignment and international regulation 
of radio frequencies for space services, by D. D. Yerigin 

Space law as the result of technological progress, by 
M. I. Lazarev 

Questions of space law in the Inter-Parliamentary Union, 
by V. L. Shvetsov 

Questions of the regime of outer space in the juridical 
literature of the German Democratic Republic, by 
A. I. Munder 

Questions of cosmic law in the latest American litera¬ 
ture, by E. G. Vasilevskaya 

Soviet literature on space law. 


AD-615 517 Div. JL2/6, 12/1, 12/2, 

CFSTI Prices: HC$1.00 MF$0.50 12/3, 12/4, 26/2 

RAND Corp., Santa Monica, Calif. 

A MODEL FOR PROJECTING COSTS OF SPACE 
EXPLORATION, 


by J. String. Apr 65, 24p Rept. no. P-3119 

Unclassified report 

Rept. prepared for presentation at a meeting of the 
American Statistical Association, Southern Calif. 

Chapter, 28 Jan 65. 

Descriptors: (*Space flight, Costs), Manned spacecraft. 
Management planning, Decision making. Budgets, 
Production, Statistical analysis, Mathematical 
models. 

A model was developed for determining the costs of 
advanced space hardware and for assessing the budgetary 
implications of integrated space exploration plans. The 
model has three basic characteristics: (1) it is a long- 
range planning model; (2) it estimates the resource 
implications of alternative NASA over-all space plans in 
such a way as to allow relating of resource requirements 
to the objective of these plans; and (3) its purpose is to 
provide, in part, a basis for making decisions on major 
activities to be pursued by NASA in the future. It is 
designed to yield projections of the budgetary implica¬ 
tions of space activity plans under these rather serious 
data base limitations and technological and operational 
uncertainties. (Author) 


AD-615 759 Div. 12/6, 12/1, 06/6 

CFSTI Prices: HC$1.00 MF$0.50 

General Electric Co., Philadelphia, Pa. Missile and 
Space Div. 

A MISSION COST MODEL FOR FERRET SATELLITES. 

Technical information series, 

by H. C. Sebring. 1 May 65, 23p TIS65SD236 

Unclassified report 

Descriptors: (*Radar signals, Detection), (*Satellites 
(Artificial), Costs), (*Operations research. Satellites 
(Artificial)), Models (Simulations), Systems engineering. 
Probability, Wave transmission, Orbital trajectories. 

An analytical model to evaluate ferret satellite systems 
is explicated. It may also be used to yield inputs for 
specific system definition. In addition to the general 
stochastic nature of radar signal detection, analyses are 
applied to the cases of unknown emitter bandwidths and to 
the detection of known frequencies. The conditions of 
emitter operation and overflight are included. The signal 
detection probability is implicitly an input to a cost effec¬ 
tiveness methodology which considers major parameters 
such as orbital altitude, payload weight, reliabilities, 
launching requirements and costs, weights and costs of 
satellites and ancillary equipment, and total mission cost 
to achieve objectives with predetermined confidence. Logic 
is drawn from the model to support the conclusion that, 
ignoring safety tolerances, the minimum orbital altitude 
related to the desired lifetime is preferred. Numerical 
examples are presented; however, the principal purpose of 
the paper is to document the analytical method. There is 
no application to specific systems that might be postulated. 
(Author) 
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TRANSFER. 
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* * * 

65-184 
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SPHERE , 
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01. Aeronautics 


AD-451 128 Field 01A, 14B 

CFSTI Price: HC$2.00 

Arnold Engineering Development Center, Arnold Air 
Force Station, Tenn 0 

EFFECT OF SHOCK IMPINGEMENT ON THE HEAT- 
TRANSFER AND PRESSURE DISTRIBUTIONS ON A 
CYLINDRICAL-LEADING-EDGE MODEL AT MACH 
NUMBER 19, 

by L. G. Siler and H. E. Deskins. Nov 64, 30p 
AEDC TDR-64-228 

Contract AF40 600 1000, Proj. VT0424, Task 136607 

Unclassified report 

Descriptors: (*Aerodynamic configurations, 

Cylindrical bodies), (*Wind tunnel models, Cylindrical 
bodies), Hypersonic wind tunnels, Shock waves, 

Reynolds number, Pressure, Heat transfer. 

Pressure and heat-transfer measurements on a 
cylindrical-leading-edge model with and without the 
influence of an impinging shock wave were made in Tun¬ 
nel F at about Mach number 19 and Reynolds number of 
approximately 24,000 per inch. The configuration was 
evaluated through a sweep range from 0 to 75 deg while 
varying the shock generator angle from 0 to 40 deg. 

(Author) 


N65-19276 Field 01B, 01C 

CFSTI Prices: HC$2 o 00 MF$0.50 

National Aeronautics and Space Administration, 

Langley Station, Va. Langley Research Center. 

EFFECTS OF AIRCRAFT RELATIVE DENSITY ON 
SPIN AND RECOVERY CHARACTERISTICS OF SOME 
CURRENT CONFIGURATIONS, 
by William D. Grantham and Sue B. Grafton. 

Mar 65, 40p NASA-TN-D-2243 

Unclassified report 

Descriptors: (*Aircraft, Configuration), (*Aerody¬ 
namic characteristics, Aircraft), Spin, Recovery. 


N65-19279 Field 01A, 01C 

CFSTI Pices: HC$2.00 MF$0.50 

National Aeronautics and Space Administration, 

Langley Station, Va. Langley Research Center. 

A STUDY OF PRESSURE AND HEAT TRANSFER 
OVER AN 80 DEGREE SWEEP SLAB DELTA WING IN 
HYPERSONIC FLOW, 

by Allen H. Whitehead, Jr. and James C. Dunavant. 

Mar 65, 50p NASA-TN-D-2708 

Unclassified report 

Descriptors: (*Delta wings. Hypersonic charac¬ 
teristics), (*Hypersonic characteristics, Delta wings), 
Aerodynamic heating, Pressure. 


N65-19280 Field 01C, 12A, 20K 

CFSTI Prices: HC$2.00 MF$0.50 

National Aeronautics and Space Administration, 

Langley Station, Va., Langley Research Center. 
TECHNIQUES FOR EXAMINING STATISTICAL AND 
POWER-SPECTRAL PROPERTIES OF RANDOM TIME 
HISTORIES, 

by Herbert A. Leybold. Mar 65, 45p 
NASA-TN-D-2714 

Unclassified report 

Descriptors: (*Airframes, Loading (Mechanics)), 
(♦Loading (Mechanics), Statistical analysis). 


Patent 3,176,941 Field 01B 

LOAD UNLOCKING AND ACTUATING THRUSTER. 

Patent assigned to Army, 

by Gilbert H. Skopp and Charles W. Boaz. 6 Apr 65 

Unclassified patent 

Available from Commissioner of Patents, 

Washington, D.C., 20231, $0.25 

Descriptors: (*Jettisonable equipment, Explosive 
actuators), (*Locking fastener devices, Parachutes), 
Patents. 

The thruster is operable sequentially to unlock and 
actuate a load device such as the main parachute of an 
aircraft escape system. A drogue parachute is locked 
to the container of the main parachute by two pins. The 
thruster is movable in its entirety to actuate the pins 
and the pilot parachute. 


PB-167 270 Field 01B, 13F 

CFSTI Prices: HC$3.00 MF$0.75 

Institute for Aerospace Studies, Univ. of Toronto 
(Ontario). 

EXPERIMENTAL STUDY OF THE AERODYNAMIC 

CHARACTERISTICS OF A MODEL OF AN AIR 

CUSHION VEHICLE IN HOVERING FLIGHT, 

by B. W. Gowans. Feb 64, 78p 

Technical note no. UTIAS-TN-74 

Contract AF33 657 8451 

AD 446 189 

Unclassified report 

Descriptors: (*Ground effect machines, Model 
tests). Aerodynamic characteristics, Hovering, 
Flight testing, Construction, Instrumentation, 
Calibration, Pitch, Ground effect, Ducted fans, 
Shrouded propellers. Gas flow, Pressure, Thrust, 
Lift, Performance (Engineering), Three-dimensional 
flow, Mathematical analysis. 

A self-propelled model of an Air Cushion Vehicle 
has been built and flight tested on the UTIAS Circular 
Track Facility. A detailed study of the flow through 
the model has been made, and the jet mass and 
momentum fluxes have been measured. An augmenta¬ 
tion curve and the basic static and dynamic stability 
characteristics in pitch have been obtained for the 
model while in hovering flight. (Author) 























SPACE TECHNOLOGY 


Field 22 


N65-19277 Field 21H, 22B 

CFSTI Prices: HC$3.00 MF$0.75 

National Aeronautics and Space Administrations Langley 
Station, Va a Langley Research Center, 

THEORETICAL BOUNDARIES AND INTERNAL 
CHARACTERISTICS OF EXHAUST PLUMES FROM 
THREE DIFFERENT SUPERSONIC NOZZLES, 
by Earl H, Andrews, Jr,, Allen R. Vick, and 
Charlotte B. Craidon, Mar 65, 82p 
NASA-TN-D-260 

Unclassified report 

Descriptors: (*Supersonic nozzles, Exhaust gases), 

(*Exhaust gases, Supersonic nozzles), Rocket motor 
nozzles. 


N65-19703 Field 211 

CFSTI Prices: HC$1.75 MF$0.75 

National Aeronautics and Space Administration, 

Washington, D, C. 

HIGH ENERGY PROPELLANTS-A CONTINUING 
BIBLIOGRAPHY, 

Mar 65, 104p NASA-SP-7002(01) 

Unclassified report 

Descriptors: (*Rocket propellants, Bibliographies), 
(♦Bibliographies, Rocket propellants), (*Oxidizers, 
Bibliographies), 


PB-167 420 Field 21D, 07C, 07E, 10C 

CFSTI Prices: HC$2,00 MF$0,50 

American Oil Co., Whiting, Ind, 

BASIC STUDY OF SORPTION OF ORGANIC FUELS 
DURING OXIDATION AT ELECTRODES. 

Quarterly rept, no, 11, 

by Robert J, Flannery, Gerald Aronowitz, Ahmad Sam, 
and Donald C„ Walker. Jul 64, 33p Rept, no. M64-204 
Contract DA11 022ORD4023, Proj. 3472, ARPA Order 247-62, 
Task 5 

AROD 3472:3; AD 444 431 

Unclassified report 

Descriptors: (*Fuels, Oxidation), (*Fuel cells, Electrodes), 
(♦Sorption, Electrodes), (*Electrodes, Sorption), 
Electrochemistry, Tracer studies, Butane, Radio¬ 
active isotopes, Labeled substances, Adsorption, 

Metal films, Platinum, Adhesion, Hydrocarbons. 

Studies of the sorption of radio-n-butane on a thin 
film platinum electrode in IN H2S04 at 25 C and at 
potentials in the range of 0 to 1„5V (NHE) were continued. 
Maximum adsorption occurs at about +0.4V (NHE), near 
the zero charge potential. At lower concentration of 
butane, coverage decreases and the potential of maximum 
adsorption shifts to more negative values. Fractional 
coverage was not determined but was estimated to be of 
the order of tenths. Use of tantalum underlayment to 
improve the adhesion of platinum film electrodes to mica 
has given promising preliminary results. Capacitance 
work directed toward the temperature dependence of 
methanol adsorption continued, with emphasis on the 
state of the electrode surface resulting from electrode 
pretreatment and potential programming. Greatest re¬ 
producibility of capacity values results from prolonged 
pretreatment near hydrogen evolution and avoidance of 
the oxide region. A sputtered platinum on platinum-foil 
electrode gave capacity-potential behavior qualitatively 
similar to that found for bright platinum which indicated 
a surface roughness for the sputtered and annealed film 
of about 10. (Author) 


PB-167 437 Field 21C, 21D 

CFSTI Prices: HC$3.00 MF$0.75 

General Electric Co., Cincinnati, Ohio. 

EFFECTS OF IMPURITIES OF CESIUM FUEL UPON 
ION ENGINES. 

Rept. for 1 Jun 62-15 Apr 63, 

by B. C. Merten, A. Skerbele, and M. L. Bromberg. 

Jun 63, 54p 

Contract AF33 657 9163, Proj. 3048, Task 304804 
ASD TDR-63-476 PI; AD 416 449 

Unclassified report 

See also AD-603 631. 

Descriptors: (*Ion engines, Fuel contamination), (*Fuel 
contamination, Ion engines), (*Cesium, Fuels), 

Impurities, Temperature, Ionization, Chemisorption, 
Porous metals, Tungsten, Silicon, Titanium, Iron, 

Nickel, Chromium, Aluminum, Lead, Alkali metals, 
Lithium, Sodium, Potassium, Rubidium, Barium, 
Magnesium, Aluminum, Copper, Tin, Zinc, Oxygen, 
Contamination, Vapor pressure. 

The presence of certain impurities in cesium fuel 
raises the critical temperature of ionization on a parti¬ 
cular emitter surface, thereby decreasing the thermal 
efficiency of the surface ionization ion engine. Critical 
temperature curves of cesium with selected impurities 
are compared to those of pure cesium on the same 
porous tungsten emitter surface. The effect of the 
impurities is then determined by any deviation in the 
curves. (Author) 


22. Space Technology 


PB-167 328 Field 22B 

CFSTI Prices: HC$3.00 MF$0.75 

IIT Research Inst., Chicago, Ill. 

RESEARCH AND DEVELOPMENT OF DESIGN 
CONCEPTS FOR SEALING APPLICATIONS IN AERO¬ 
SPACE VEHICLE CABINS. 

Rept. for 1 Apr 60-15 Dec 61, 
by Joseph S. Islinger. Feb 62, 75p 
Contract AF33 616 7194, Proj. 1368, Task 13806 
ASD TR-61-696 

Unclassified report 

Descriptors:(*Seals (Stoppers), Design), (♦Space¬ 
craft cabins, Seals (Stoppers)), Space environmental 
conditions, Vacuum, O-rings, Electrical conductance, 
Shafts, Elastomers, Manufacturing methods. 

The report describes the development of near absolute 
sealing techniques for small openings, such as for 
electrical conductors, reciprocating and rotating shafts, 
and hatches in the walls of flight vehicle cabins. The 
need for absolute sealing stems from the requirement 
of a habitable environment in such vehicles for periods 
as long as one year under differential pressure and 
temperature extremes from -100 to +500F. The 
considerations underlying selection of suitable seal 
materials for resistance to the space environment, 
comprising radiation, high vacuum, temperature and 
static and dynamic loading, are discussed. The mechanical 
design and material factors considered conducive to 
and studies leading to a definition of absolute sealing are 
also discussed. Special investigations concerned with 
effect of elastomer permeability upon seal behavior 
and with techniques for adequately sealing electrical 
wires and cables were undertaken and are described. 

The developed seal concepts for each of the four sealing 
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itol Ave. Phone: 634-5920. 

Chicago, Ill., 60604, 1486 New Federal Building, 219 
South Dearborn Street. Phone: 828-4400. 

Cincinnati, Ohio, 45202, 8028 Federal Office Building, 
550 Main Street. Phone: 381-2200. 

Cleveland, Ohio, 44101,4th Floor, Federal Reserve Bank 
Bldg., East 6th St. & Superior Ave. 241-7900. 

Dallas, Tex., 75202, Room 1200, 1114 Commerce Street. 
Riverside 9-3287. 

Denver, Colo., 80202, 142 New Custom House, 19th & 
Stout Street. Phone: 297-3246. 

Des Moines, Iowa, 50309, 1216 Paramount Building, 509 
Grand Avenue. Phone: 284-4222. 

Detroit, Mich., 48226, 445 Federal Bldg. 226-6088. 

Greensboro, N.C., 27402, Room 412, U. S. PostOffice 
Building. 275-9111. 

Hartford, Conn., 06103, 18 AsylumSt. Phone: 244-3530. 

Honolulu, Hawaii, 96813, 202 International Savings Bldg., 
1022 Bethel Street. Phone: 588667. 

Houston, Tex., 77002, 5102 Federal Bldg. ,515Rusk Ave. 
CA 8-0611. 

Jacksonville, Fla., 32202, 512 Greenleaf Building, 208 
Laura Street. ELgin 4-7111. 


Kansas City, Mo., 64106, Room 2011, 911 Walnut Street. 
BAltimore 1-7000. 

Los Angeles, Calif., 90015, Room 450, Western Pacific 
Building, 1031 S. Brdadway. 688-2833. 

Memphis, Tenn., 38103, 345 Federal Office Building, 167 
N. Main Street. Phone: 534-3214. 

Miami, Fla., 33130, 1628 Federal Office Bldg., 51 S.W. 
First Avenue. Phone: 350-5267. 

Milwaukee, Wis., 53203, Straus Bldg., 238 W. Wisconsin 
Avenue. Phone: BR 2-8600. 

Minneapolis, Minn., 55401, Room 304, Federal Bldg., 110 
South Fourth Street. Phone: 334-2133. 

New Orleans, La., 70130, 909 Federal Office Building 
(Scuth), 610 South Street. Phone: 527-6546. 

New York, N. Y., 10001, 61st FL, Empire State Bldg., 
350 Fifth Avenue. LOngacre 3-3377. 

Philadelphia, Pa., 19107, Jefferson Building, 1015 Chest¬ 
nut Street. 597-2850. 

Phoenix, Ariz., 85025, New Federal Bldg., 230 N. First 
Avenue. Phone: 261-3285. 

Pittsburgh, Pa., 15219, Room 2201, Federal Building, 
1000 Liberty Avenue. Phone: 644-2850. 

Portland, Oreg., 97204, 217 Old U. S. Courthouse, 520 
S. W. Morrison Street. 226-3361. 

Reno, Nev., 89502, Room 2028, 300 Booth Street. Phone: 

784-5203. 

Richmond, Va., 23240, 2105 Federal Building, 400 North 
8th Street. Phone: 649-3611. 

St. Louis, Mo., 63103, 2511 Federal Building, 1520 Mar¬ 
ket Street. MAin 2-4243. 

Salt Lake City, Utah, 84111, 3235 Federal Building, 125 
South State Street. 524-5116. 

San Francisco, Calif., 94102, Federal Building, Box 
36013. 450 Golden Gate Avenue. Phone: 556-5864. 

Santurce, Puerto Rico, 00907, Room 628, 605 Condado 
Avenue. Phone: 723-4640. 

Savannah, Ga., 31402, 235 U. S. Courthouse and Post 
Office Bldg., 125-29 Bull Street. 232-4321. 

Seattle, Wash., 98104, 809 Federal Office Bldg., 909 
First Avenue. Mutual 2-3300. 


FEDERAL REGIONAL TECHNICAL REPORT CENTERS 

Each of the Federal Regional Technical Report Centers listed below contains a collection of USAEC, NASA, and DOD 
unclassified reports as well as reports of other U. S. Government agencies and provides reference, interlibrary loan, 
and reproduction services. 


Carnegie Library of Pittsburgh 
4400 Forbes St. 

Pittsburgh, Pa. 15213 

Columbia University 
Engineering Library 
Seeley W. Mudd Building 
New York, N. Y. 10027 

Georgia Institute of Technology 
Price Gilbert Library 
Atlanta, Ga. 30300 

The John Crerar Library 
35 West 33rd St. 

Chicago, HI. 60616 


Library of Congress 

Science and Technology Division 

Washington, D. C. 20540 

Linda Hall Library 
5109 Cherry Street 
Kansas City, Mo. 64100 

Massachusetts Institute of Technology 
M. I. T. Libraries 
Cambridge, Mass. 02139 

Southern Methodist University 
Science Library 
P. O. Box 1339 
Dallas, Tex. 75222 


University of California 
General Library 
Berkeley, Calif. 94704 


University of Colorado 
Boulder, Colo. 80301 


University of Washington Library 
Government Documents Center 
Seattle, Wash. 98105 
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Government Printing Office u.s. government printing office 

DIVISION OF PUBLIC DOCUMENTS 

Washington, D.C. 20402 

OFFICIAL BUSINESS 


The Clearinghouse 
Announces ... 

the regularly monthly publication of the Govern¬ 
ment-Wide Index to Federal Research and Develop¬ 
ment Reports, providing scientists, engineers, librarians 
and management with a single reference guide to new 
unclassified Government-sponsored R and D in the 
physical sciences, engineering and related technology. 

The Government-Wide Index is compiled each 
month by computer manipulation of indexing records 
from the previous month of the following four agency 
announcement journals: 

Nuclear Science Abstracts, Atomic Energy Com¬ 
mission 

Scientific and Technical Aerospace Reports, Na¬ 
tional Aeronautics and Space Administration 

Technical Abstract Bulletin, Defense Documenta¬ 
tion Center 

U. S. Government Research and Development 
Reports, Clearinghouse for Federal Scientific 
and Technical Information 

The Government-Wide Index to Federal Research 
and Development Reports is printed and sold by the 
Superintendent of Documents, U. S. Government 
Printing Office, Washington, D. C., 20402. Price is 
$10 for a one-year subscription (12 issues); add $2.50 
for foreign mailing; single issue, $1.25. Make re¬ 
mittance payable to Superintendent of Documents. 


.S. GOVERNMENT RESEARCH AND DEVELOPMENT REPORTS Vol 1,0, No. 11, (TAB 65-U AD-615 762-616 1,30) 20 July 1965 






















TECHNICAL LITERATURE SEARCHING 
SERVICE 

The Clearinghouse for Federal Scientific and 
Technical Information has broadened its litera¬ 
ture searching services in response to an increas¬ 
ing number of requests by industry and private 
research organizations for access to Government- 
held collections of scientific and technical litera¬ 
ture. The collections include unclassified re¬ 
search reports on defense, atomic energy, space 
and other agency projects, as well as technical 
translations and information on Government- 
owned patents. 

The service is operated by the Clearinghouse 
in cooperation with the Department of Agricul¬ 
ture, the Department of the Interior, and the 
Science and Technology Division of the Library 
of Congress. The program provides a fast and 
economical method by which a large segment of 
the public with special, often urgent, needs for 
research information can tap these four major 
Government literature resources. It offers “tailor- 
made” bibliographies suited to the day-to-day as 
well as long-range information requirements of 
scientists, engineers, and technical administra¬ 
tors. Steps are underway to make available under 
this program the literature resources and special¬ 
ized information services of other Government 
agencies as well. 

HOW THE PROGRAM WORKS 

Subscribers to this service can request that a 
literature search be made by the Library of Con¬ 
gress, the Department of the Interior, the Depart¬ 
ment of Agriculture or the Clearinghouse, or any 
combination thereof. If desired, a literature search 
can be performed by all four agencies simultane¬ 
ously. 


The Science and Technology Division of the 
Library of Congress covers the published litera¬ 
ture of the vast science and technology collec¬ 
tion at the Library. The Clearinghouse, acting 
as an agent, arranges for searches of the science 
and technology collections at the Departments of 
Agriculture and the Interior. In addition, the 
Clearinghouse searches its own collection of re¬ 
ports derived from Government-sponsored re¬ 
search and development. 


The flexibility of the service accommodates 
pin-point research on individual subjects or in- 
depth coverage of broadly related fields. The 
Clearinghouse collection itself has more than 
350,000 documents resulting from many billions 
of dollars spent for Government research ($15 
billion in 1963). 


TWO KINDS OF SERVICE 

The Literature Searching Service provides two 
kinds of bibliographies: 

a) “Current Awareness” bibliography for keep¬ 
ing subscribers abreast of new developments in 
their fields of interest on a periodic basis. 

b) Retrospective bibliographic searches list¬ 
ing literature available on a subject at the time 
a request is made. 

HOW TO SUBSCRIBE 

Search of the document collections of the 
Clearinghouse, the Library of Congress, and the 
Departments of Agriculture or the Interior are 
performed to the extent indicated by an inquirer 
on the subscription form NBS806 Request for 


Special Literature Search. Each completed form 
must include all search requirements. 


• For the “current awareness” bibliography 
service, the subscriber outlines the generic and 
specific subject fields in which he is interested. 
He will then receive references to pertinent ma¬ 
terials at intervals prescribed on the subscription 
form (one month, three months, etc.). 

• Subscribers to the “retrospective” bibliog¬ 
raphy service state the subject field of interest 
and receive references currently available. 

• The form NBS806 Request for Special 
Literature Search can be used as an authorized 
work order to the Clearinghouse. When the 
services of the Library of Congress or Depart¬ 
ments of Agriculture or the Interior are desired, 
the request form also serves as a work order and 
the Clearinghouse transmits the request to these 
sources as an agent for the subscriber. 

• Time required for different compilations 
varies widely. The subscriber may set a limit 
on the time to be spent on searching for his in¬ 
formation. Prescribed limitations can be specified 
for any or all of the four sources. The fees for 
this service is $11 per hour with a minimum of 8 
hours or $88. 

• An advanced deposit may be placed with 
the Clearinghouse against which the cost of 
searches may be charged. Government Printing 
Office deposit accounts are not applicable to this 
service. 
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CLEARINGHOUSE 

FOR FEDERAL SCIENTIFIC AND TECHNICAL INFORMATION 


U.S. DEPARTMENT OF COMMERCE 

NATIONAL BUREAU OF STANDARDS 

Institute for Applied Technology 


CLEARINGHOUSE SELECTIVE 
BIBLIOGRAPHIES 

Bibliographies are also compiled in many 
areas of broad interest, such as plastics, 
welding, transistors, lasers, etc. By writing 
to the Clearinghouse for Federal Scientific 
and Technical Information, a free list of 
these bibliographies can be obtained. 




For additional order forms or information re¬ 
garding the Technical Literature Searching Service 
write to: 



Document Analysis and Reference Branch 
Clearinghouse for Federal Scientific 
and Technical Information 
U. S. DEPARTMENT OF COMMERCE 
Springfield, Virginia 22151 
or any of the following 





. DEPARTMENT OF COMMERCE FIELD OFFICES 
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TECHNICAL LITERATURE SEARCHING 
SERVICE 

The Clearinghouse for Federal Scientific and 
Technical Information has broadened its litera¬ 
ture searching services in response to an increas¬ 
ing number of requests by industry and private 
research organizations for access to Government- 
held collections of scientific and technical litera¬ 
ture. The collections include unclassified re¬ 
search reports on defense, atomic energy, space 
and other agency projects, as well as technical 
translations and information on Government- 
owned patents. 

The service is operated by the Clearinghouse 
in cooperation with the Department of Agricul¬ 
ture, the Department of the Interior, and the 
Science and Technology Division of the Library 
of Congress. The program provides a fast and 
economical method by which a large segment of 
the public with special, often urgent, needs for 
research information can tap these four major 
Government literature resources. It offers “tailor- 
made” bibliographies suited to the day-to-day as 
well as long-range information requirements of 
scientists, engineers, and technical administra¬ 
tors. Steps are underway to make available under 
this program the literature resources and special¬ 
ized information services of other Government 
agencies as well. 

HOW THE PROGRAM WORKS 

Subscribers to this service can request that a 
literature search be made by the Library of Con¬ 
gress, the Department of the Interior, the Depart¬ 
ment of Agriculture or the Clearinghouse, or any 
combination thereof. If desired, a literature search 
can be performed by all four agencies simultane¬ 
ously. 


The Science and Technology Division of the 
Library of Congress covers the published litera¬ 
ture of the vast science and technology collec¬ 
tion at the Library. The Clearinghouse, acting 
as an agent, arranges for searches of the science 
and technology collections at the Departments of 
Agriculture and the Interior. In addition, the 
Clearinghouse searches its own collection of re¬ 
ports derived from Government-sponsored re¬ 
search and development. 


The flexibility of the service accommodates 
pin-point research on individual subjects or in- 
depth coverage of broadly related fields. The 
Clearinghouse collection itself has more than 
350,000 documents resulting from many billions 
of dollars spent for Government research ($15 
billion in 1963). 


TWO KINDS OF SERVICE 

The Literature Searching Service provides two 
kinds of bibliographies: 

a) “Current Awareness” bibliography for keep¬ 
ing subscribers abreast of new developments in 
their fields of interest on a periodic basis. 

b) Retrospective bibliographic searches list¬ 
ing literature available on a subject at the time 
a request is made. 

HOW TO SUBSCRIBE 

Search of the document collections of the 
Clearinghouse, the Library of Congress, and the 
Departments of Agriculture or the Interior are 
performed to the extent indicated by an inquirer 
on the subscription form NBS806 Request for 


Special Literature Search. Each completed form 
must include all search requirements. 


• For the “current awareness” bibliography 
service, the subscriber outlines the generic and 
specific subject fields in which he is interested. 
He will then receive references to pertinent ma¬ 
terials at intervals prescribed on the subscription 
form (one month, three months, etc.). 

• Subscribers to the “retrospective” bibliog¬ 
raphy service state the subject field of interest 
and receive references currently available. 

• The form NBS806 Request for Special 
Literature Search can be used as an authorized 
work order to the Clearinghouse. When the 
services of the Library of Congress or Depart¬ 
ments of Agriculture or the Interior are desired, 
the request form also serves as a work order and 
the Clearinghouse transmits the request to these 
sources as an agent for the subscriber. 

• Time required for different compilations 
varies widely. The subscriber may set a limit 
on the time to be spent on searching for his in¬ 
formation. Prescribed limitations can be specified 
for any or all of the four sources. The fees for 
this service is $11 per hour with a minimum of 8 
hours or $88. 

• An advanced deposit may be placed with 
the Clearinghouse against which the cost of 
searches may be charged. Government Printing 
Office deposit accounts are not applicable to this 
service. 
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VASSAR. COLLEGE 


POUGHKEEPSIE •'NEW YORK 


Department of Economics.Sociology & Anthropology 


conomics 



December 2, 196f? 
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Clearinghouse for Federal 

Scientific & Techinical Information 
(CFSTI) 

Springfield, Virginia 22l£l 


Dear Sirs, 


Please send me your general 
catalog or information on how to find 
out what ysu have available* 


Very truly yours. 



Theodor H. Nelson 
Instructor* of Sociology 


THN: jt 
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The Information Problem 

The problem of managing effectively the enor¬ 
mous mass of information generated by greatly 
expanded R&D efforts in recent years has become 
acute. The United States alone is spending almost 
$20 billion each year on new R&D, two-thirds of it 
sponsored by the Federal Government. Not only 
is the volume of research information growing each 
year, but it is increasingly complex. 

The Nation, and particularly the Federal Gov¬ 
ernment, has a vital stake in making the most effec¬ 
tive use of this information. For its part the 
Government is attempting to translate research in¬ 
formation into a form that will ensure its most 
effective use and to streamline is dissemination to 
industry and the scientific and technical community. 

The information problem has been of long-stand¬ 
ing Congressional interest. It has been the subject of 
studies by the Committee on Government Opera¬ 
tions, chaired by Senator John L. McClellan, and a 
subcommittee under Vice-President Hubert H. Hum¬ 
phrey, then Senator from Minnesota. Subsequently, 
White House task forces and the Federal Council for 
Science and Technology, a group consisting of senior 
policy officials concerned with agency science and 
technology programs, examined the Federal role. 

In February 1964, the White House announced 
that the FCST had recommended that the Depart¬ 
ment of Commerce expand its “Clearinghouse” func¬ 
tion, building upon the existing information services 
of the Office of Technical Services. Subsequently, 
the Clearinghouse for Federal Scientific and Techni¬ 
cal Information was established. 

The Clearinghouse is a national center for the 
dissemination of Government-generated information 
in the physical sciences and engineering, compar¬ 
able to similar centers in agricultural and health 
research. 




























































Commerce-Defense Agreement 

In March of 1964, the Secretaries of Commerce 
and Defense signed an agreement whereby the Clear¬ 
inghouse assumed the processing of unclassified 
documents produced by D.O.D. research and devel¬ 
opment laboratories and contractors. This joint 
venture has reinforced the expanded Clearinghouse 
activities, and has resulted in the elimination of 
duplicate processing and a reduction in cost of serv¬ 
ices both to the Department of Defense community 
and the general public. 

Technical Information for Science 
and Industry 

The Clearinghouse is a system for supplying the 
industrial and technical community with unclassified 
information about Government-generated science 
and technology in defense, space, atomic energy, and 
other national programs. It thus makes readily avail¬ 
able, at low cost, research information which may 
aid in the development of a new product, solve a 
processing problem, or increase productivity through 
technical improvement. 

The main services of the Clearinghouse are: 

1. Research Reports. These consist of: 

• reports (more than 50,000 a year) based 
on federally sponsored R&D and 

• translations (about 25,000 a year) of 
foreign technical material. 

After the documents are cataloged and indexed, 
they are put on sale in two forms, printed pages 
or microfiche—a 4" x 6" unitized sheet form of 
microphotography covering up to 70 pages. 

The law requires that the Clearinghouse sales 
operation be self-sustaining. However, the custo¬ 
mer pays only for reproduction and handling of 
the reports. 

New documents are announced semi-monthly in: 

U. S. Government Research Reports —De¬ 
partment of Defense and other agencies except 
AEC and NASA (which announce their reports 
separately as indicated below). Sold by the Super¬ 
intendent of Documents, U. S. Government Print¬ 
ing Office, Washington, D.C., 20402, $15 a year 
($18.75 foreign). 


Nuclear Science Abstracts —All new Atomic 
Energy Commission research reports and nuclear 
science literature world-wide. Sold by Superinten¬ 
dent of Documents, $30 a year ($37 foreign). 

Scientific and Technical Aerospace Reports 
All new National Aeronautics and Space Admin¬ 
istration and other agency research reports in 
aerospace fields. Sold by Superintendent of Docu¬ 
ments, $25 a year ($31 foreign). 

Technical Translations —Translations of signifi¬ 
cant technical literature originally published in 
foreign languages available from the Clearing¬ 
house and other sources, including the Special 
Libraries Association and The European Trans¬ 
lations Center. Sold by Superintendent of Docu¬ 
ments, $12 a year ($16 foreign). 

The Clearinghouse also offers a free “Fast An¬ 
nouncement Service” to announce by direct mail 
reports of special industrial significance. To get this 
service, write to the Clearinghouse, (Attn: Customer 
Relations Branch), U.S. Department of Commerce, 
Springfield, Va., 22151. 

Selected documents are also announced through 
the technical, trade, and business press. 

2. Literature-searching service. 

The Literature Searching Services provides two 
kinds of bibliographies: 

a) “Current Awareness” bibliography for keeping 
subscribers abreast of new developments in their 
fields of interest on a periodic basis. 

b) Retrospective bibliographic searches listing 
literature available on a subject at the time a request 
is made. 

These literature searches are made to order. The 
searched literature includes items in both the Clear¬ 
inghouse collection and other Government agencies, 
including the Library of Congress. The hourly fee 
for this service is $11. 

3. Government-Wide Index. Beginning in 1965, 
the Clearinghouse will issue a monthly consoli¬ 
dated index to the Government-sponsored techni¬ 
cal literature. The Index will contain subject, 
author, source, and report number—the standard 
points of access to the total report literature. Such 
an Index will permit scientists, engineers, and 
research managers to scan one publication in re¬ 
viewing report literature in their fields of interest. 





4. Referral Services. The Clearinghouse is set¬ 
ting up a master file of sources of information in 
the physical sciences and engineering. These 
sources include both Government-sponsored cen¬ 
ters and private industry. Inquirers are referred 
to the sources most likely to have the information 
needed on a given subject. The Clearinghouse 
cooperates with the National Referral Center 
(Library of Congress) in providing the service. 

5. Research in Progress. The Clearinghouse will 
be-the single point of contact for information on 
current Government-supported unclassified re¬ 
search and development work in progress. The 
aim is to help the industrial and technical com¬ 
munity avoid duplication of technical work by 
announcing who is doing what in the unclassified 
area of Government research. The Science Infor¬ 
mation Exchange (Smithsonian Institution) will 
cooperate in this effort. The SIE and other agen¬ 
cies will notify the Clearinghouse of new research 
projects. This information will then be cataloged 
and made available. The service will offer listings 
by project, title, performing organization, princi¬ 
pal investigators, term of contract or grant, and 
descriptive terms for the new research reported. 
The file created through input of current research 
will also be used in general Clearinghouse refer¬ 
ence services to answer inquiries in specific areas. 

6. Selective Bibliographies —Bibliographies are 
also compiled in many areas of broad interest, 
such as plastics, welding, transistors, lasers, etc. 
By writing to the Clearinghouse for Federal Sci¬ 
entific and Technical Information, a free list of 
these bibliographies can be obtained. 

7. Regional Dissemination. Technical informa¬ 
tion contained in selected Government research 
reports is examined, reviewed, and is “packaged” 
for industry’s use. The resulting packages are dis¬ 
tributed to local groups, such as universities, tech¬ 
nical assistance organizations, state and regional 
economic agencies, professional technical consult¬ 
ants, and others. The packages consist of selected 
abstracts, indexes, literature reviews, and other 
information aimed at specific industrial needs— 
e.g. metal working, textiles, chemical processing. 
The packages sell for 50 cents each. 




















Some of the Benefits of the 
Clearinghouse Services: 

• Help in avoiding costly duplication of re¬ 
search that has already been done under 
Government sponsorship. 

• Better metals, chemicals, plastics, electronic 
systems, and other materials and compo¬ 
nents, improved processing systems—general 
advances in state-of-the-art in almost every 
scientific and industrial area—resulting frgm 
Government R&D programs can be put to 
profitable use by.industry. 

• Ideas for new technology from Government- 
owned patents—abstracts of these patents 
are published by the Clearinghouse and the 
patents may be licensed free for your own 
use. 

Some future services in the planning 
stage at the Clearinghouse are: 

% Subscription sales of Federal research re¬ 
ports by industrial categories 

• Sales of magnetic computer tapes contain¬ 
ing document retrieval data on new reports 
added to the Clearinghouse collection 

• Subscription sales of catalog cards cover¬ 
ing new reports 


FOR MORE INFORMATION ON ANY SERVICE 
DESCRIBED ABOVE, WRITE: 

CLEARINGHOUSE 

U. S. DEPARTMENT OF COMMERCE 
SPRINGFIELD, VIRGINIA 22151 
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U. S. DEPARTMENT OF COMMERCE FIELD OFFICES 



ALBUQUERQUE, N. Mex., 87101, US. 
Courthouse. 

ANCHORAGE, Alaska, 99501, Room 306, 
Lou$$ac-Sogn Building. 

ATLANTA, Ga., 30303, 75 Forsyth St., N.W. 

BALTIMORE, Md., 21202, Gay and Lombard 
Streets. 

BIRMINGHAM, Ala., 35203, Title Bldg., 
2030 Third Ave., North. 

BOSTON, Mass., 02110, Room 230, 80 Fed¬ 
eral Street. 

BUFFALO, N.Y., 14203, 117 Ellicott Street. 

CHARLESTON, S.C., 29401, No. 4, North 
Atlantic Wharf. 

CHARLESTON, W. Va., 25301, 500 Quarrier 
Street. 

CHEYENNE, Wyo., 82001, 16th Sc Capitol 
Ave. 

CHICAGO, III., 60604, 219 South Dearborn 
Street. 

CINCINNATI, Ohio, 45202, 550 Main Street. 

CLEVELAND, Ohio, 44101, East 6th St. & 
Superior Ave. 


DALLAS, Tex., 75202, Room 1200 HI4 Com¬ 
merce Street. 

DENVER, Colo., 80202, 19th & Stout Street. 

DES MOINES, Iowa, 50309, 509 Grand 
Avenue. 

DETROIT, Mich., 48226, 445 Federal Bldg. 

GREENSBORO, N.C., 27402, Room 412, 
U.S. Post Office Building. 

HARTFORD, Conn., 06103, 18 Asylum St. 

HONOLULU, Hawaii* 96813, 1022 Bethel 
Street 

HOUSTON, Tex., 77002, 515 Rusk Ave. 

JACKSONVILLE, Fla., 32202, 208 Laura 
Street. 

KANSAS CITY, Mo., 64106, Room 2011, 911 
Walnut Street, ’ - 

LOS ANGELES, Calif., 90015, 1031 S. Broad¬ 


way. 


MEMPHIS, Term., 38103, 167 N. Main Street. 
MIAMI, Fla., 33130, 51 S.W. First Avenue. 
MILWAUKEE. Wis., 53203, 238 W. Wiscon- 
sin Avenue. 

MINNEAPOLIS, Minn., 55401, 110 South 
Fourth Street. 



NEW ORLEANS, La., 70130, 610 South 
Street. 

NEW YORK, N.Y., fOOOl, 350 Filth Avenue. 

PHILADELPHIA, Pa., 19107, 1015 Chestnut 
Street. 

PHOENIX, Arix., 85025, 230 N. First Avenue. 

PITTSBURGH, Pa., 15219, 1000 Liberty 

Avenue. 

PORTLAND, Oreg., 97204, 520 S.W. Mor¬ 
rison Street. 

RENO, Nev., 89502, 1479 Wells Avenue. 

RICHMOND, Va., 23240, 400 North 8th 
Street. 

ST. LOUIS, Mo., 63103, 1520 Market Street. 

SALT LAKE CI1X Utah, 84111, 125 South 
State Street. 

SAN FRANCISCO, Calif., 94102, 450 
Golden Gate Avenue. 

SANTURCE, Puerto Rico, 009Q7, Room 628, 
605 Condado Avenue. 

SAVANNAH, Ga., 31402, 125-29 Bull Street. 

SEATTLE, Wash., 98104, 909 First Avenue. 
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PATENT ABSTRACT SERIES GIVES DETAILS.— Th i s series, p ub 1 i s h ed by the Office of Technical 
Services/ U.S. Department of Commerce, abstracts Government patents released for use by 
the public on a non-exclusive, royalty-free basis. Many companies already are manufactur¬ 
ing products or using processes based on these patents. 

The abstracts published in the Patent Abstract Series furnish an idea of the essentials of 
an invention. If you are interested in one of the inventions after studying the abstracts, you 
can then obtain a copy of the specifications for 25 cents from the Commissioner of Patents. 
If you want to use the patent, you can apply for a free license to the Government agency ad¬ 
ministering the patent. 

The Patent Abstract Series consists of the following publications: 

• Supplement No. 6 (one volume) Jan.-Dec. 1963, PB 181 669, $1 

• Supplement No. 5 (one volume) Jan.-Dec. 1962, PB 181 473, $1 

• Supplement No. 4 (one volume) Jan.-Dec. 1961, PB 181 106, $1 

• Supplement No. 3 (seven volumes) July 1958-Dec. 1960 

PB 171 672 Instrumentation, $1 

PB 171 673 Chemical Products and Processes, $1.50 
PB 171 674 Food Products and Processes, 50 cents 

PB 171 675 Metal Processes and Apparatus, Machinery and Transportation Equip¬ 
ment, $1.25 

PB 171 676 Electrical and Electronic Apparatus, $1.75 
PB 171 677 Ordnance, 50 cents 

PB 171 678 Ceramic, Paper, Rubber, Textile, Wood and Other Products and Proc¬ 
esses, 50 cents 

• Supplement No. 2 (seven volumes) July 1955-June 1958 

PB 151 506 Instrumentation, $1.25 

PB 151 507 Chemical Products and Processes, 50 cents 
PB 151 508 Food Products and Processes, 50 cents 

PB 151 509 Metal Processes and Apparatus, Machinery and Transportation Equip¬ 
ment, $1.25 

PB 151 510 Electrical and Electronic Apparatus, $1.75 
PB 151 511 Ordnance, 75 cents 

PB 151 512 Ceramic, Paper, Rubber, Textile, Wood and Other Products and Proc¬ 
esses, 50 cents 

• First Supplement (one volume) Jan. 1954-June 1955, PB 111 854, $3.75 

• Initial Series (seven volumes) Patents to Dec. 1953 

PB 111 464 Instrumentation, $2 

PB 111 465 Chemical Products and Processes, $3 

PB 111 466 Food Products and Processes, $1 

PB 111 467 Metal Processes and Apparatus, Machinery and Transportation Equip¬ 
ment, $2 

PB 111 468 Electrical and Electronic Apparatus, $4 
PB 111 469 Ordnance, $2 

PB 111 470 Ceramic, Paper, Rubber, Textile, Wood and Other Products and Proc- 

cesses, $1 

Index to the Patent Abstract Series . Government-owned inventions available for license through 
December 1961. PB 181 421, $2.50. 

ORDER FROM U.S. Department of Commerce, Office of Technical Services, Washington 
D. C., 20230. 
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LIST OF CLEARINGHOUSE 
SELECTIVE BIBLIOGRAPHIES 


UNITED STATES DEPARTMENT OF COMMERCE 

CLEARINGHOUSE FOR FEDERAL 
SCIENTIFIC AND TECHNICAL INFORMATION 



The bibliographies of reports and translations listed below are 
available free of charge from the Clearinghouse for Federal Scientific 
and Technical Information, Port Royal and Braddock Rds., Springfield, 
Va. 22151, or through Department of Commerce Field Offices. When 
ordering the bibliographies, please use the CTR or SB number. 


Abrasives, grinding and polishing materials. Sept. 

1955. 63 refs. CTR-309 

Acceleration and Weightlessness (Biological Aspects). 

Sept. 1963. 268 refs. SB-520. 

Adhesives. Sept. 1956. 478 refs. CTR-300 

Adhesives. Supplement to CTR-300. May 1960. 98 refs. 

SB-406. 

Aging (Physiology). (Includes Geriatrics, Gerontology, 
Longevity). Dec. 1963. 116 refs. SB-528. 

Agriculture, Food, Fishes, Forestry. Pt.I: PL-480 
Translation Program. Feb. 1964. 301 refs. SB-530. 

Air conditioning. May 1958. 232 refs. CTR-342. 

Air pollution and purification. Nov. 1963. 360 refs. 

SB-448 Rev. 

Air pollution and purification. Supplement to SB-448 
Rev. SB-448 Rev. Suppl.l IN PROCESS 
Algebra, Matrix, Applications. Dec. 1961. 100 refs. 
SB-485 

Aliphatic compounds. (In: Organic catalysts, Pt.I) 

Aug. 1962. SB-505. 

Alkali metals (sodium, potassium, lithium, cesium, 
rubidium). July 1960. 672 refs. SB-421.^ 

Alkaline earth elements (barium, calcium, and 
strontium). July 1960. 335 refs. SB-422. 

Alloys, Heat resistant, and High temperature metallurgy. 

Feb. 1961. 674 refs. SB-452. 

Amplifiers, Fluid. Feb. 1965. 32 refs. SB-541. 

Anthropometry. Dec. 1963. 128 refs. SB-525. 

Antimony, Bismuth, Gallium, Indium, Selenium and 
Tellurium. Sept. i960. 266 refs. SB-438. 

Antiradiation agents (Radioprotective agents). 

Feb. 1963. 94 refs. SB-511. 

Aromatic compounds. (In: Organic catalysts, Pt. II). 
Aug. 1962. SB-506. 

Artificial intelligence. (In: Computer research). 

Aug. 1961. SB-473. 

Artificial intelligence. (In: Computer related 
research). Feb. 1963. SB-473 Suppl.l. 

Barium, Calcium, and Strontium (alkaline earth elements) 
July 1960. 335 refs. SB-422. 

Barium titanate. (Titanium, ?t. Ill) July 1958. 

68 refs. CTR-351. 

Barium titanate. Supplement to CTR-351. March 1964. 

108 refs. SB-536. 

Batteries. June 1959. 269 refs. CTR-372. 

Batteries. Aug. 1963. 607 refs. SB-523. 

Bearings. June 1960. 294 refs. SB-410. 

Bearings. Supplement to SB-410. Nov. 1963. 379 refs. 

SB-410 Suppl.l. 


Beryllium. June 1960. 362 refs. SB-413. 

Beryllium. Supplement to SB-413. SB-413 Suppl.l 

IN PROCESS S. 

Bioastronautics. Nov. 1963. 433 refs. SB-455 Rev. 

Biological sciences. May 1961. 88 refs. SB-446. 

Biological sciences, ’“t. II: PL-480 Translation 
Program. Feb. 1964. 188 refs. SB-531. 

Bionics. (In: Computer related research). Aug. 
1961. SB-473. 

Bismuth, Gallium, Indium, Selenium, Tellurium, 
Antimony. Sept. i960. 266 refs. SB-438. 

Baron and its compounds. June 1957. 168 refs. 

CTR-303. 

Boron and its compounds. Supplement to CTR-303. 

Apr. 1961. 465 refs.' SB-456'. 

Calcium, Strontium, Barium (alkaline earth elements) 
July 1960. 335 refs. SB-422. 

Cameras and photographic accessories. Aug. l95o. 

469 refs. CTR-353. 

Capacitors, Paper. July 1963. 56 refs. SB-516. 

Casting and Forging (Metalworking, Part III) Apr. 
1961. 431 refs. SB-462. 

Casting, Continuous - Foreign Literature, Dec. 1962. 
64 refs. SB-513. 

Catalysts, Inorganic. Aug. 1962. 206 refs. SB-508 

Catalysts, Organic. Pt. I: Aliphatic compounds and 
Petroleum products. Aug 0 1962. 266 refs. SB-505. 

Catalysts, Organic. Pt. II: Aromatic compounds and 
General concepts and theory. Aug. 1962. 180 refs. 
SB-506. 

Catalysts, Organic. Pt. Ill: Organic polymers. 

Aug. 1962. 181 refs. SB-507. 

Cathodes and Thermionics. Aug. i960. 157 refs. 
SB-431. 

Cement and concrete. July 1962. 482 refs. SB-502. 

Ceramics. (Suppl. to CTR-373) Aug. 1962. 532 refs. 

SB-503. 

Ceramics and refractories. July 1959. 569 refs. 

CTR-373. 

Cermets. Aug. 1962. I7u refs. SB-504. 

Cesium, Rubidium, Sodium, Potassium, Lithium (alkali 
metals) July i960. 672 refs. SB-421. 

Chinese Mainland science and technology. Rev. March 
i96i. 380 refs. SB-442. 

Chinese Mainland science and technology. Nov. 1963. 
555 refs. SB-442 Suppl.l. 

Circuits, Printed electronic. Julv 1962. 147 refs. 

SB-496. 
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Civil defense. July 1%2. 160 refs. SB-501. 

Cleaning Agents, Soaps, Detergents. Supplement to 
CTR-333. Suly 1%1. 88 refs. SB-460. 

Closed Ecological Systems (Included in: Spaoe Environ¬ 
mental Conditions. Sept. 1963. SB-521) 

Clothing, Protective. Oct. 1961. 154 refs. SB-482. 

Clothing, Protective. Supplement to SB-482. SB-482 

Suppl.l. IN PROCESS. 

Coatings and Markers, Self-luminous. Oct. 1955. 

30 refs. CTR-315. 

Coatings, Metal. May i960. 441 refs. SB-409. 

Coatings, Metal. 1963. 671 refs. SB-409 Suppl.l. 

Cobalt. Nov. 1966. 161 refs. CTR-323. 

Cobalt, Supplement to CTK-323. Apr. 1961. 164 refs. 

SB-457. 

Columbium and tantalum. June 1960. 237 refs. SB-414. 

Columbium and tantalum. Supplement to SB-414. 

> SO-414 Suppl.l. IN PROCESS. 

Computer (related) research: Medicine, Human 
Engineering, (.earning Machines, Aug. 1961. 

137 refs. SB~473„ 

^Computer related research. Feb. 1963. 369 refs. 

SB-473 Suppl.l. 

Computers. Apr. 1959. 295 refs. CTR-371. 

Computers. Supplement to CTR-371. Aug. 1961. 

463 refs. SB-472. 

^Computers. Febs. 1963. 808 refs. SB-472 Suppl.l. 

Concrete and cement. July 1962. 482 refs. SB-502. 

Containers (Packaging and Materials handling) June 
1957. 119 refs. CTR-72. See SB-476 Suppl.l 

Containers, Packaging, Materials handling. Storage. 

Supplement to CTR-72. Nov. 1961. 490 refs. SB-476. 

Containers, Packaging, Materials handling, Storage. 

Supplement to SB-476. SB-476 Suppl.l. IN PROCESS. 

Continuous Casting - Foreign Literature. Dec. 1962. 

64 refs. SB-513. 

Contract Requirement Recording Analysis and Manage¬ 
ment (CRAM) (In: Management Planning and Control 
Techniques. Jan. 1963. SB-510). 

Control systems, and Servomechanisms. Aug. 1962. 

364 refs. SB-499. 

Cooling and coolants for electrical and electronic 
equipment. Jan. 1961. 263 refs. SB-449. 

Copper, Apr. 1961. 465 refs. SB-458. 

Corrosion. Apr. 1960. 1004 refs. SB-401. 

Corrosion. Sept. 1963. 936 refs. SB-401 Suppl.l. 

Critical Path Method (CPM) (In: Management Planning 
and Control Techniques. Jan. 1963. 42 refs. 

SB-510). 

Crystals, Part I (general, germanium, selenium, 
silicon, etc.) Jan. 195°. 344 refs. CTR-367. 

Crystals, Part I: Metallic and single crystals. 

Supplement to CTR-367. 1965. SB-537. IN PROCESS. 

Crystals, Part II (lattices and structure) Jan. 195°. 

202 refs. CTR-360. 

Crystals, Part II. Lattices and structure. 

Supplement to CTR-368. 1965. SB-538. IN PROCESS. 

Crystals, Part III (quartz and other piezoelectric; 
growth and synthetic) Jan. 1959. 359 refs. 

CTR-369. 

Crystals, Part III: Quartz and other piezoelectric 
crystals. Supplement to CTR-369. 1965. SB-539. 

IN PROCESS. 




Data Processing and programming. Sept. 1961. 373 

C refs. SB-474. < 

\i)ata Processing and programming. Feb. 1963. 1001 

f refs. SB-474 Suppl.l. 

Defense, Civil. July 1962. 160 refs. SB-501. 

Desalination of water. July 1962. 131 refs. SB- 4 K- 

Rev. 

Desalination of Water. Supplement to SB-419 Rev. 

SB-419 Rev. Suppl.l. IN PROCESS. 

Detergents, Soap. Nov. 1957. 323 refs. CTR-333. 

Detergents, Cleaning Agents, Soaps. Supplement to 
CTR-333. July 1961. 88 refs. SB-468. 

Diamonds, Industrial. Dec. 1962. 120 refs. SB-512. 

Dictionaries, Technical and Foreign Languaqe. 196^ 
SB-542, IN PROCESS. * ‘ 

Drawing, Extrusion and Rolling (Metalworking, Pt. IV) 
Apr. I%1. 254 refs. SB-463. 

Drugs, Radioprotective. Feb. 1%3. 94 refs. SB-511. 
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Earth sciences. Part III: PL-400 Translation °rogram. 

Feb. 1964. 113 refs. SB-532. 

Electronic circuits, n rinted. July 1%2. 147 refs. 

SB-496. 

Electronic miniaturization. Jan. 1950. 117 refs. 

CTR-250. 

Electronic miniaturization. Supplement to CTR-25‘0. 

Dec. 1961. 158 refs. SB-444. 

Electroplating. (In: Metal Coatings. Aug. 1963. 

SB-409 Suppl.l) 

Electrosleep. Aug. 1964. 28 refs. SB-540. 

Engineered performance standards. (U.S. Navy Bureau 
of Yards and Docks). April 1964. 29 refs. 

SB-514 Rev. 

Ewasers (Included in: Masers and lasers. Aug. 1963. 
SB-488 Suppl.l) 

Exobiology. (Included in: Space Environmental 
Conditions. Sept. 1962. SB-521). 

Expanded plastics. Nov. 1963. 175 refs. SB-524. 
Explosive metal forming. Dec. 1961. 66 refs. 

SB-441 Rev. 

Explosive metal forming. Supplement to SB-441 Rev. 

SB-441 Rev. Suppl.l. IN PROCESS. 

Extrusion, Rolling, Drawing (Metalworking, Part IV) 

Apr. 1961. 254 refs. SB-463. 

Fabrics, Textile. Sept. 1961. 401 refs. SB-481. 

Fabrics, Textile. Supplement to SB-481. Dec. 1964. 

432 refs. SB-401 Suppl.l. 

Ferroelectricity and ferromagnetism. Sept. 1960. 

330 refs... SB-434. 

Fertilizers. Sept. 1963. 348 refs. SB-522. 

Fiber glass and glass laminates. 1958. 206 refs. 

CTR-292. 

Fiber glass and glass laminates. Supplement to CTR- 
292. Sept. 1961. 120 refs. SB-479. 

Fiber glass and glass laminates. Supplement to SB-479. 
SB-479 Suppl.l. IN PROCESS. 

Fiber reinforced metals. (In: Metal composites. 1964. 
SB-526). 

Fibers, Textile, Sept. 1961. 347 refs. SB-480. 

Fibers, Textile. Supplement to SB-480. Dec. 1964. 

364 refs. SB-400 Suppl.l. 

Filament wound construction. 1964. 115 refs. SB-527. 

Fishes. (In: Agriculture, Food, Fishes, Forestry. 

Feb. 1964. SB-530.) 

luid amplifiers. Feb. 1965. 32 refs. SB-541. 

Fluorides. Feb. 1962. 196 refs. SB-492. 

Fluorine and fluorine compounds. 1962. 243 refs. 

SB-491. 

Fluorocarbons. 1962. 97 refs. SB-493. 

Foamed materials (In: Expanded plastics. SB-524). 

Food. (In: Agriculture, Food, Fishes, Forestry. 

Feb. 1964. SB-530). 

Food preservation (except by irradiation) May 1960. 

125 refs. SB-412. 

Food preservation (except by irradiation) May 1962. 

91 refs. SB-412 Suppl.l. 

Food preservation (except by irradiation). Supplement 
to SB-412 Suppl.l. SB-412 Suppl.2. IN PROCESS. 

Food preservation by irradiation. May 1962. 185 refs. 

SB-403 Rev. 

Food preservation by irradiation. Supplement to SB- 
403 Rev. SB-403 Suppl.l, Rev. IN PROCESS. 

Forestry. (In: Agriculture, Food, Fishes, Forestry. 
Feb. 1964. SB-530). 

Forging, and Casting (Metalworking, Part III) Apr. 1961. 
431 refs. SB-462. 

Fuel Cells. Aug. 1963. 210 refs. SB-447 Rev. 

Fused salts. Aug. 1960. 135 refs. SB-425. 

Gallium, Indium, Selenium, Tellurium, Antimony, Bismuth 
Sept. 1960. 266 refs. SB-438. 

Geriatrics. (In: Aging (Physiology) Dec. 1963. 

SB-528). 

Germanium and Silicon. SeDt. I960. 360 refs. SB-437. 
Gerontology. (In: Aging Physiology). Dec. 1963. 
SB-528.) 

Glass. April 1959. 198 refs. CTR-370. 

Glass. Supplement to CTR-370. Aug. 1961. 292 refs. 
SB-478. 

Glass. Supplement to SB-470. SB-478 Supnl.l. 

IN PROCESS. 
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Glass laminates and Fiber glass. Nov. 1950. 206 refs. 

CTR-292. 

Glass laminates and Fiber glass. Supplement to CTR- 
292. Sept. 1961. 120 refs. SB-479. 

Glass laminates and Fiber Glass. Supplement to SB- 
479. SB-479 Suppl.l. IN PROCESS. 

Greases and Lubricants. June 1958. 95 refs. 

CTR-345. 

Greases, Hydraulic fluids, Lnhricants. Supplement to 
CTR-21, CTR-345. May 1961. 320 refs. SB-459. 

Heat exchangers, and Heat transfer. Feb. 1961. 

591 refs. SB-450. 

Heat resistant alloys, and High temperature metallurgy. 

Feb. 1961. 674 refs. SB-452. 

Heat transfer and heat exchangers. Feb. 1961. 591 

refs. SB-450. 

Heat treatment of metals. Feb. 1961. 210 refs. 

SB-454. 

Hides, Shoes, Leather. Oct. 1961. 100 refs. SB-483. 

High temperature research (ceramics, gases, lubricants, 
plastics, electrical and electronic equipment) 

Feb. 1961. 473 refs. SB-453. 

High temperature metallurgy and Heat resistant alloys. 

Feb. 1961. 674 refs. SB-452. 

Honeycomb cores. (In: Sandwich construction. SB-^17) 
Human Engineering; °art I: Psychological and psychiat¬ 
ric research and tests. Oct. 1958. 369 refs. 

CTR-358. 

> Human Engineering; Part II: Group behavior and leader¬ 
ship. Oct. 1958. 140 refs. CTR-359. 

'yHuman Engineering; Part III: Personnel training. 
f Oct. 1958. 434 refs. CTR-360. 

'JWuman Engineering; Part IV: Antitude testing, Oct. 

1958. 311 refs. CTR-361. 

^Hurnan Engineering; Part. V: Auditory and visual 

research and tests. Oct. 1958. 273 refs. CTR-362. 

^>Human Engineering; n art VI: Personnel training aids 
and devices. Oct. 1958. 247 refs. CTR-363. 

S Human Engineering (Computer research) Aug. 1%1. 

137 refs. SB-473. 

Hydraulic fluids. Lubricants, Greases. May 1°61. 

328 refs. SB-459. 

Hydrofoil boats. Dec. 1963. 58 refs. SB-529. 

Indium, Selenium, Tellurium, Antimony, Bismuth, 

• Gallium. Sept. i960. 266 refs. SB-438. 

Industrial Diamonds. Dec. 1962. 120 refs. SB-312. 

V Information storage and retrieval. Oct. 1961. 170 

refs. SB-475. 

Sjnformation storage and retrieval. April 1963. 302 

refs. SB-475 Suppl.l. 

^information storage and retrieval. Supplement to 
^ SB-475 Suppl.l. SB-475 Suppl.2. IN PROCESS. 

Infrared; Part I: General research, equipment and 
materials. 380 refs. SB-466. 

Infrared: Part II: Infrared spectroscopy. June 1%1. 
180 refs. SB-467. 

Inorganic catalysts. Aug. 1%2. 206 refs. SB-508. 

Insect control and Insecticides (included in: Pest 
Control) Sept. 1%2. 615 refs. SB-486. 

V Integrated Master Programming and Scheduling (IM°S) 

/ (In: Management D lanning and Control Techniques. 

Jan. 1963. SB-510). 

Irasers (Included in: Masers and lasers. July 1°62. 
SB-488). 

Irasers (included in: Masers and lasers) Aug. 1%3. 
SB-488 Suppl.l 

Irradiation, Food preservation by. May 1962. 185 refs. 

SB-403 Rev. 

Irradiation, Food preservation by. 1°65. SB-403 
Suppl.l Rev. IN PROCESS. 

Japanese science and technology. May 1961. 703 refs. 

SB-477. 

Japanese science and technology. Aug. 1963. 1164 refs. 

SB-477 Suppl.l. 

Laminates, Glass. Nrv. 19 a 8. 206 refs. CTR-292. 

Laminates, Glass. Supplement to CTR-292. Sept. 1961. 
120 refs. SB-479. 

Laminates, Plastic (Non-glass fiber type). Apr. 1956. 

61 refs. CTR-320. 

Lamps. Aug. 1958. 207 refs. CTR-354. 
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Lasers and masers. July 1962. 208 refs. SB-488. 
Lasers and masers. Aug. 1963. 203 refs. SB-488 
v Suppl.l. 

A Learning machines. (In: Computer research. Aug. 

1961. SB-473). 

Learning machines. (In: Computer related research. 

Feb. 1963. SB-473 Suppl.l.) 

Least Cost Estimating and Scheduling (LESS). (In: 

. Management Planning and Control Techniques. Jan. 
1°63. 42 refs. SB-510). 

Leather, Hides, and Shoes. Oct. 1961. 100 refs. 

SB-483. 

Lenses, and Optics, °art I. Aug. 1958. 426 refs. 

CTR-355. 

Lenses, and Optics, Part II. Aug. 19.58. 358 refs. 

CTR-356. 

Linear programming. June 1°63. 141 refs. SB-407 Rev. 

Liquid metals. Aug. I960. 179 refs. SB-424. 

Lithium, Cesium Rubidium, Sodium, Potassium (alkali 
metals). July I960. 672 refs. SB-421. 

Longevity. (In: Aging Physiology) Dec. 1°63. SB-528). 
Lot; temperature research on materials. Feb. 1961. 

316 refs. SB-451. 

Lubricants additives. Sept. 1956. 62 refs. CTR-322. 

Lubricants and Greases. June 1958. 95 refs. CTR-345. 

Lubricants, Greases and Hydraulic fluids. Supplements 
CTR-21 , -322, -345. f4av 1961. 328 refs. SB-459. 

Lubricants, Synthetic. Oct. 1957. 142 refs. CTR-21. 

Machine and Cutting Tools (Metalworking, °art II). 

Apr. 1961. 336 refs. SB-461. 

Machine and Cutting Tools (Metalworking, °art II). 

Supplement to SB-461. Feb. 1962. Pi refs. SB-490. 
Machine translation. Apr. 1963. 252 refs. SB-470 Rev. 

Machining (Metalworking, Part I). Apr. 1961. 3^7 

refs. SB-460. 

Magnesium, Nov. P60. 442 refs. SB-445. 

Magnetic amplifiers. Nov. 1955. 39 refs. CTR-244. 

Magnetic recording. Mar. P63. 190 re^s. SB-471 Rev. 

Magnetohydrodynamics. Aug. i960. 122 ref's. SB-426. 
Magnetohydrodynamics. Jan. 1962. 185 re^s. SB-426, 
Suppl.1. 

Magnetostriction. Aug. 1960. 5° refs. SB-427. 

Management Planning and Control Techniques. Jan. 1963. 
42 refs. SB-510. 

Masers and Lagers. July 1962. 208 refs. SB-488. 

> Masers and L sers. Aug. 1963. 203 refs. SB-488 

Suppl.. 

Materir.ls Handling. Storage, Containers, Packaging, 

N"v. P61. 490 refs. SB-476. 

Materials Handling, Storage, Containers, Packaging, 
Supplement to SB-476. SB-476 StipDl.l. IN PROCESS. 

Materials testing. May 1960. 240 refs. SB-411. 

Materials testing. Supnlement to SB-411. Nov. 1%3. 
379 refs. SB-411 Sunni.1. 

Watrix algebra - Applicstions. Dec. 1961. 100 re^s 

SB-405. 

Medicine, Space. Nov. P63. 240 refs. SB-519. 

Metal coatings. May 1960. 441 refs. SB-409. 

Metal coatings. 1963. 671 re^s. SB-409 Suppl.l. 

Metal comnosites. (Includes fiber reinforeced metals 
and whisker-reinforced metals). 1°64. 72 refs. 

SB- >26. 

Metal forming. Explosive. Dec. 1961. 66 refs. SB- 
441 Rev. 

Metallurgy, High temperature, and Heat resistant 
alloys. Fob. 1961. 674 refs. SB-452. 

Metals, Heat treatment of. Feb. 1961. 210 refs. 

SB-454, 

Metals, Platinum and Allied. July 1960. 118 refs. 
SB-420. 

Metals, Platinum and Allied. Supplement to SB-420. 

SB-420 Suppl.l IN PROCESS. 

Metals, Whisker-reinforced. (In: Metal composites 
SB-526). 

Metalworking; Part I: Machining. Apr. 1961. 357 
refs. SB-460. 

Metalworking; Part II: Machine and cutting tools. 

Apr. 1961. 336 refs. SB-461. 

Metalworking; Part II: Machine and cutting tools. 

Supplement to SB-461. F e b. 1962. 191 refs. SB-490. 

Metalworking; Part III; Casting and Forging. Apr. 

1961. 431 refs. SB-462. 
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Metabworking; Part IV: Rolling, Drawing and Extrusion. 
Apr. 1%1. 254 refs. SB-463. 

^Miniaturization, Electronic. Jan. 1958. 117 refs. 
CTR-250. 
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iniaturization Electron 
Dec. 1961. l r iG refs. 
Molten and fused salts. 
Molybdenum and tungsten. 


ic. Supplement to CTR-250. 
SB-414. 

Aug. 1960. 133 refs. SB- ^5. 

June 1960. 390 refs. 


SB-415. 


Molybdenum and tungsten. Supplement to SB-415. SB-415 

Suppl. 1. IN PROCESS. 



Nickel. May 1961. 456 refs. SB-465. 
Non-destructive testing (In: Materials testing. 

May 1960. 248 refs. SB-411). 

Non-destructive testing. (In: Materials testing. 
SB-411 Suppl.l). 

Numerical Controlled Tool Systems. 1965. SB-544. 
IN PROCESS. 


Oceanography. July 1962. 371 refs. SB-497. 

Optics and lenses; Part I. lug. 1958. 426 refs. 
CTR-355. 

Optics and lenses; Part II. Aug. 1958. 358 refs. 

CTR-356. 

Organic catalysts. Pt. I: Aliphatic compounds and 
Petroleum products. Aug. 1962. 266 refs. SB-505. 
Organic catalysts. Pt. II: Aromatic compounds and 
General concepts and theory. Aug. 1962. 180 refs. 
SB-506. 

Organic catalysts. Pt. III. Organic polymers. Ann. 
1962. 181 refs. SB-507. 

Organic polyfners (organic catalysts, pt. Ill) Aug. 
i962. 181 refs. SB-507. 

Oxygen steel making - foreign literature. Feb. 1962. 
115 refs. SB-489. 

Ozone. Aug. 1962. 169 refs. SB-509. 



Packaging, Materials handling. Storage, Containers, 
Nov. 1961. 490 refs. SB-476. 

Packaging, Material handling, Storage, Containers. 

Supplement to SB-476. SB-476 Suppl.l. IN PROCESS 

Paints and Varnishes.. 1963. 398 refs. SB-518. 

Paper. July 1963. 558 refs. SB-515. 

Paper capacitors. July 1963. 56 refs. SB-516. 

Parasitology. Apr. 1962. 372 refs. SB-495. 

Parasitology, Parasites, and Parasitic Infections. 

July 1963. 320 refs. SB-495 Suppl.l. 

Performance standards (In: Engineered performance 
standards U.S. Navy Bureau of Yards £ Docks. April 
1964. SB-514 Rev.). 

PERT. (In: Management Planning f Control Techniques. 
Jan 1963. SB-510). 

Pest Control, (including Pesticides; Insect control 
and Insecticides; Rodent control and Rodenticides) 
Sept. 1962. 615 refs. SB-486. 

Petroleum products. (In: Organic catalysts, n t. I. 
Aug. 1962. SB-505). 

Photochemistry and photoelectricity, (excluding photo¬ 
graphy). June 1955. 158 refs; CTR-311. 

Photogrammetry. Jan. 1958. 187 refs. CTR-335. 

Photogrammetry. Supplement to CTR-335. May I960. 

92 refs. SB-416. 

Photogrammetry. Supplement to SB-416. SB-416 Supol.l 


IN PROCESS 


°hotographic accessories, and Cameras. Aug. 1958. 
469 refs. CTR-353. 

Photographic chemicals and emulsions. June I960. 
112 refs. SB-417. 

Photography. Aug. 1958. 527 refs. CTR-352. 

Plastics, Expanded. Nov. 1963. 175 refs. SB-524. 

°lastics-polymer research. Oct. 1959. 504 refs. 

SB-400. 



°lating. (In: Metal Coatings. Aug. 1963. SB-409 

Suppl.1). 

ra latinum and allied metals. Julv 1%0. 118 refs. 

SB-420. 

°latinum and allied metals. Supplement to SB—420. 

SB-420 Suppl.l. IN PROCESS. 

Polyethylene. Nov. 1957. 66 refs. CTR-332. 

'Vlvmers, Organic (Organic catalysts, pt. III). Aug. 
1%2. 181 refs. SB-507. 

Polymer research (plastics) Oct. 1°59. 504 refs. 


SB-100. 


Polystyrene. June 1958. 139 refs. CTR-346. 

D otassium, Lithium, Cesium, Rubidium, Sodium 
(alkali metals) July 1°60. 672 refs. SB-421. 

°owder metallurgy. May 1958. 360 refs. CTR-343. 

Ponder metallurgy. Supplement to CTR-343. Aug.1960. 



103 refs. SB-423. 

Power Sources, Unconventional. Feb. 1962. 427 refs. 

SB-184. 

Printed electronic circuits. July 1962. 147 refs. 

SB-496. 

Program Evaluation Procedure (°EP) (In: Management 
Planning C Control Techniques. Jan. 1963. SB-510) 
Program Evaluation and Rovieiv Technique (PERT) (In: 
Management °lanning f Control Techniques. Jan. 1963. 
SB-510. 

Programming and Data orocessing. Sept. 1961. 373 refs 
SB-474. 


Programming and Data processing. Feb. 1963. 1001 refs. 
SB-474 Sudd1.1. 

Propellants. Feb. 1°50. 146 refs. CTR-338. 

Protective clothing and other nooarel. Oct. 1961. 

154 refs. SB-482. 

Protective clothing and other apparel. Suoplement 
to SB-482. Nov. 1964. 196 refs. SB-482 Suppl.l 

Protective shelters. July l°6l. 116 refs. SB-469. 


Quality control, Reliability. Sept. 1962. 755 refs. 
SB-405 Rev. 

Ouartermaster Corps textile series reports. Nov. 1960. 
104 refs. SB-440. 

Ouartermaster Corps textile series reports. Supplement 
to SB-440. Nov. 1964. 15 refs. SB-140 Suppl.l. 


Radioprotective Agents 

> Rare earth elements. 
Reading machines. (In 
137 refs. SB-473.) 
,eading machines. (In: 
Feb. 1°63. 369 refs 

cording, Magnetic. 
Rev. 


> 
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. Feb. 1963. 94 refs. SB-511. 

Mar. 1960. 533 refs. SB-404. 

: Computer research. Aug. 1%1. 

Computer related research. 

. SB-473 Suppl.l) 

Mar. 1963. 190 refs. SB-171 


Rectifiers. Jan. 1958. 402 refs. CTR-337. 

Refractories and Ceramics. July 1959. 569 refs. 

CTR-373. 

Reliability and quality control. Sept. 1962. 755 refs. 
SB-405 Rev. 


Resistors and Thermistors. >* Aug. 1960. 118 refs. 

SB-429. 


Rodent control and Rodenticides. (In: °est Control 


Sept. 1962. SB-486). 

Rolling, Drawing and Extrusion (Metalworking, Part IV). 

Anr. 1961. 254 refs. SB-463. 

Rubber. June 1°56. Supplement. Aug. 1957. 242 
refs. CTR-321. 

Rubber. Supplement to CTR-321. Feb. 1962. 455 refs. 
SB-494. 

Rubidium, Sodium, Potassium, Lithium, Cesium (alkali 
metals) July I960. 672. SB-121. 


Saline Water (Desalination of Water. July 1962. 

131 refs. SB-419 Rev.) 

Saline Water (Desalination of Water. Supplement, to 
SB-419 Rev. SB-419 Rev. Suppl.l). IN PROCESS 
Salts, Molten and Fused. Aug. I960. 135 refs. 
SB-425. 


Sandwich construction. Supersedes CTR-318. Sept. 
1963. 320 refs. SB-517. 

N£cheduling and Control by Automated Network Systems 
(SCANS) (In: Management Planning L Control Techni¬ 
ques. Jan. 1963. 42 refs.) SB-510. 

Science and Technolocay. D t. IV: PL-180 Translation 
Program. Feb. 1964. 322 refs. SB-533. 

Sea water batteries. (In: Unconventional power 
sources. SB-484). 

Selenium, Tellurium, Antimony, Bismuth, Gallium, 
Indium, Sept. 1960. 266 refs. SB-438. 

Semiconductors. Apr. 1958. 80 refs. CTR-340. 

Semiconductors. Supplement to CTR-340. Sept. 1960. 
314 refs. SB-435. 

Semiconductors. Supplement to SB-453. SB-435 Suppl.l. 

; IN PROCESS. 

Servomechanisms and Control 
* 364 refs. SB-499. 


systems. Aug. 1962. 


i- 
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Shelters, Protective. July 1%1. 116 refs. SB-469. 

Shoes, Leather, Hides. Oct. 1°61. 100 refs. SB-403; 

Silicon, Germanium. Sept. i960. 360 refs. SB-437. 

Soaps and Detergents. Nov. l q 57. 323 refs. CTR-333. 

Soaps, Detergents, Cleaning Agents. Supplement to 
CTR-333. July 1961. 00 refs. SB-460. 

Sodium, Potassium, Lithium, Cesium, Rubidium (alkali 
metals) July i960. 672 refs. SB-421. 

Solar energy applications. July 1°60. 60 refs. 

SB-410. 


Solar energy apnlications. Jan. 1962. 110 refs. 

SB-410, Suppl.l. 

Space Environmental Conditions-Biological Aspects. 

Sept. 1963. 176 refs. SB-521. 

Space medicine. Nov. 1963. 240 refs. SB-519. 

Spectroscopy, Infrared. June 1961. 100 refs. SB-467. 
Speech, Intelligibility of. Oct. 1950. 140 refs. 
CTR-45. 



Steel making (Oxygen) - foreign literature. Feb. 
115 refs. SB-409. 

Stereoscopy. Apr. 1950. 175 refs. CTR-341. 

Stimulants, Tranquilizers. Anr. 1°61. 07 refs. 
SB-443. 


1°62. 


> 


V Storage, Containers, Packaging, Materials handling, 

* Supplement to CTR-72. Nov. 1%1. 490 refs. SB-476. 
Storage, Containers, Packaging, Materials handling. 

Supplement to SB-476. SB-4 7 6 Suppl.l. IN PROCESS. 

Stroboscopy. Apr. 1950. 21 refs. CTR-339. 

Strontium, Barium, Calcium (alkaline earth elements.) 
July I960. 33 r > refs. SB-422. 



Tantalum, Cclumbium. June I960. 237 refs. SB-414. 
Tantalum, Columbium. Supplement to SB-414. SB-414 

Suppl.l. IN PROCESS. 

Teaching Machines. (In: Computer research. S3-1963. 
SB-473 Suppl.l) 

Technical and Foreign Language Dictionaries. SB-542. 


IN PROCESS. 


Technology and science. Pt. IV: PL-400 Translation 

Program. Feb. 1964. 322 refs. SB-533. 

Tellurium, Antimony, Bismuth, Gallium, Indium, 

Selenium. Sept. 1960. 266 refs. S3-430 
Testing, Materials, May i960. 248 refs. SB-411. 

Testing, Materials. Supplement to SB-411. Nov. 

1963. 379 refs. SB-411 Suppl.l. 

Testing, Non-destructive. (In: Materials testing. 

May I960. SB-411). 

Testing, Non-destructive. (In: Materials testing. 

1963. SB-411 Suppl.l) 

Textile fabrics and related research. Sept. 1961. 

401 refs. SB-481. 

Textile fabrics and related research. Supplement to 
SB-401. Dec. 1°64. 432 refs. SB--181, Suopl.l 

Textile fibers. Sent. 1%1. 347 refs. SB-480. 

Textile fibers. Supplement to SB-400. Dec. 1964. 

364 refs. SB-400 Suppl.l. 

Textile series reports. Ouartermaster Corps. Nov. 1%0 
1C4 refs. SB-410. 

Textile series reports. Ouartermaster Corps. Supple¬ 
ment to SB-440. Nov. 1964. 15 refs. SB-440 
SudpI.1. 

Thermionics and cathodes. Aug. 1960. 157 refs. 

SB-431. 


Thermistors and resistors. Aug. i960. 110 refs. 
SB-429. 

Thermocouples and Thermopiles. Aug. I960. 93 refs. 

SB-430. 

Thermoelectricity. Sept. i960. 117 refs. SB-432. 
Thermoelectricity. Jan. 1°62. 116 refs. SB-432, 

Supnl.l. 

Thermopiles and thermocouples. Aug. i960. 93 refs. 
SB-430. 


Titanium; °art I; Metals and Alloys. July 1958, 
433 refs. CTR-349. See also SB-534. 

Titanium; °art II; Carbides and compounds. July 
1958. 210 refs. CTR-350. See also SB-535. 

Titanium; p art III; Barium titanate. July 1958. 
60 refs. CTR-351. See also SB-536. 


Titanium carbides and compounds. Supplement to CTR- 
350. "larch 1964. 456 refs. SB-535. 

Titanium metals and alloys. Supplement to CTR-349. 
March 1964. 1044 refs. SB-534. 

> T0P5 (The Operational Pert System) (In: Management 

°lanning t Control Techniques. Jan. 1963. 42 refs.) 
SB-510.' 

Trnnoiti 1 izers and Stimulants. Apr. 1961. 07 refs. 
SB-443. 

Transducers. Aug. 1960. 92 refs. SB-420. 

Transducers. July 1962. 166 refs. SB-428 Suppl.l. 

Transformers. Jan. 1958. 215 refs. CTR-336. 
Transformers. (SudpI. to CTR-336) July 1°62. 115 refs. 
SB-407. 

Transistors. June 1959. 146 refs. CTR-310. 

Transistors. (Supplement to CTR-310) Aug. I960. 

201 refs. SB-433. 

Transistors. Aug. 1962. 391 refs. SB-433 Suppl.l. 

Translation, Machine. Apr. 1963. 252 refs. SB-470 Rev. 
Translations under PL-480 p rogram. Feb. 1964. 

Pt.l: Agriculture, Food, Fishes, Forestry. SB-530. 
Pt. 2i. Biological sciences. SB-531. 

Pt.3; Earth sciences. SB-532. 
p t.4: Science and Technology. SB-533. 

Tungsten, Molybdenum, June I960. 390 refs. SB-415. 

Tungsten, Molybdenum. Supplement to SB-415. SB-415 

Suppl.l. IN PROCESS. 


Ultrasonics. Nov. 1957. 186 refs*. CTR-288. 

Nuitrasonics. (Suppl. to CTR-288) Sept. 1962. 524 refs. 
SB-500. 

Ultrasonics in Medicine and Biology. (In: Ultrasonics. 
Sept. 1962). SB-500. 

Unconventional power sources. Feb. 1962. 427 refs. 
SB-484. 

Uranium, Part I - General. July 1958. 439 refs. 

CTR-365. 

Uranium, p art II - Alloys and compounds. July 1958. 

397 refs. CTR-366. 


Varnishes and p aints. 1963. 398 refs. SB-518. 

Vibration. June 1961. 365 r«fs. SB-436. 


Water, Desalination of. July 1962. 131 refs. SB-419, 

Rev. 

Water, Desalination of. Supplement to SB-419 Rev. 

SB-4)9 Rev. Suppl.l. IN PROCESS. 

Water pollution and Water purification. July 1962. 

179 refs. SB-498. 

Weightlessness and Acceleration (Biological Aspects) 
Sept. 1963. 268 refs. SB-520. 

Welding; Part I: Steel and ferrous alloys. Feb. 1957. 
235 refs. CTR-324. 

• Welding; Part II: Aluminum and magnesium. Feb. 1957. 
116 refs. CTR-325. 

Welding; Part III: Miscellaneous metals. Feb. 1957. 

65 refs. CTR-326. 

Welding; Part V: Resistance welding. Feb. 1957. 

62 refs. CTR-328. 

Welding; Part VI: Gas welding. Feb. 1957. 51 refs. 

CTR-329. 

Weldinq; Part VII: Electrodes and equipment. Feb. 

1957. 103 refs. CTR-330. 

Welding; Part VIII: General welding methods. Feb. 
1957. 95 refs. CTR-331. 

Welding. Supplement to CTR’s 324-331. Jan. 1963. 

783 refs. SB-402 Rev. 

Whisker - reinforced metals. (In: Metal composites. 
1964. SB-526.) 

Wood. Apr. 1960. 276 refs. SB-408. 


Zirconium. 
Zirconium. 
362 refs. 


June 1958. 375 refs. CTR-344. 

(Supplement to CTR-344) May 1961. 
SB-464. 
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NUMERICAL LIST OF SELECTIVE BIBLIOGRAPHIES (SB) 




SB-400 

Plastics-polymer research (Five year 
bibliography). 1959. 504 refs. 

SB-430 

SB-401 

Corrosion (Ten year bibliography). 

1959.. 1004 refs. 

SB-431 

SB-401 Supl.l 

Corrosion. 1963. 928 refs. 

SB-432 

SB-402 Rev. 

Welding (Supplement to CTR’s 324-331). 

SB-432 Sup.l 


1%3. 783 refs. 

SB-433 

SB-403 Rev. 

Food preservation by irradiation. 



1962. 185 refs. (See also SB-412 

SB-433 Sup.l 


and Sup.l). 

SB-434 

SB-403 Sup.l 

Food preservation by irradiation. 


Rev. 

1965. IN PROCESS. 

SB-435 

SB-404 

Rare earth elements (1940-1960). 



533 refs. 

SB-435 Sup.l 

SB-405 Rev. 

Reliability and quality control. 1962. 

SB-436 


748 refs. 

SB-437 

SB-406 

Adhesives (Supplement to CTR-300). 



1960. 98 refs. 

SB-438 

SB-407 Rev. 

Linear programming. 1963. 141 refs. 


SB-408 

Wood (1950-1960) i%0. 276 refs. 


SB-409 

Metal coatings (1°50-1960) 1960. 441 
refs. 

SB-439 

SB-409 Sup.l 

Metal coatings. 1963. 671 refs. 

S3-440 

SB-410 

Bearings. 1945-1960. 1960. 294 



refs. (See also CTR-290). 

SB-440 Sup.l 

SB-410 Sup.l 

Bearings. 1963. 37° refs. 


SB-411 

Materials testing (1°50-1960) i960. 

248 refs. 

SB-441 Rev. 

SB-411 Sup.l 

Materials testing (Includes non¬ 
destructive testing). 1963. 376 

SB-441 Rev. Sup.l 


refs. 

SB-442 

SB-412 

Food preservation (Except by irradia¬ 



tion) (1950-1960). 125 refs. 

SB-442 Sup.l 

SB-412 Sup.l 

Food preservation (Except by irradia¬ 



tion) 1962. 91 refs. 

SB-443 

SB-412 Sup.2 

Food preservation (Except by irradia¬ 



tion). 1965. IN PROCESS. 

SB-444 

SB-413 

Beryllium (1945-1960). i960. 362 

refs. 


SB-413 Sup.l 

Beryllium. 1965. IN PROCESS. 

SB-445 

SB-414 

Columbium and Tantalum. 1960. 237 

SB-446 


refs. 

SB-447 Rev. 2 

SB-414 Sup.l 

Columbium and Tantalum. 1965. 



IN PROCESS. 

SB-448 Rev. 

SB-415 

Molybdenum and Tungsten. 1960. 



390 refs. 

SB-448 Rev. Sup.l 

SB-415 Sup.l 

Molybdenum and Tungsten. 1965. 



IN PROCESS. 

SB-449 

SB-416 

Photogrammetry (Supplement to CTR- 
335).: *1960-. °2 refs. 


SB-416 Sup.l 

Photogrammetry. 196^. IN PROCESS. 

SB-450 

SB-417 

Photographic chemicals and emulsions. 
I960.' 112 refs. 

SB-418 

Solar energy applications. 1960. 

68 refs. 

SB-451 

SB-418 Sup.l 

Solar energy applications. 1962. 

110 refs. 

SB-452 

SB-419 Rev. 

Desalination of water. 1962. 131 refs. 


SB-419 Rev. 

Deslaination of water. 1965. 

SB-453 

Sup.l 

IN PROCESS 


SB-420 

Platinum and allied metals. 1960. 

118 refs. 


SB-420 Sup.l 

Platinum and allied metals. 1965. 

IN PROCESS. 

SB-454 

SB-421 

Alkali metals; lithium, sodium, 

SB-455 Rev. 


potassium, rubidium and cesium. 
i960. 672 refs. 

SB-456 

SB-422 

Alkaline earth elements (Barium, 
calcium and strontium), i960. 

SB-457 


335 refs. 

SB-458 

SB-423 

Powder metallurgy (Supplement to 

CTR-343). 1960. 103 refs. 

SB-459 

SB-424 

Liquid metals. I960. 179 refs. 

SB-460 

SB-425 

Molten and fused salts, i960. 



135 refs. 

SB-461 

SB-426 

Magnetohydrodynamics, i960. 122 
refs. 


SB-426 Sup.l 

Magnetohydrodynamics. 1962. 185 refs. 

SB-462 

SB-427 

Magnetostriction. I960. 59 refs. 

SB-463 

SB-428 

Transducers. 1°60. 92 refs. 

SB-428 Sup.l 

Transducers. 1962. 166 refs. 


SB-429 

Thermistors and Resistors. 

1960. 118 refs. 



Thermopiles and Thermocouples. 

1%0. 93 refs. 

Thermionics and Cathodes. I960. 

1.97 refs. 

Thermoelectricity, i960. 117 refs. 
Thermoelectricty. 1°62. 116 refs. 
Transistors (Supplement to CTR- 
310). 1960. 201 refs. 

Transistors. 1962. 391 ref. 

Ferroelictricty and ferromagnetism. 

1960. 330 refs. 

Semiconductors (Supplement to 
CTR-340). 1%0. 314 refs. 
Semiconductors. 1965. IN PROCESS. 
Vibration. 1961. 365 refs. 

Germanium and silicon. 1960. 

360 refs. 

Antimony, bismuth, gallium, indium, 
selenium and tellurium. 1960. 

266 refs. 

Machine translation. I960. 46 refs. 
Supplemented by SB-470 Rev. 
Quartermaster corps textile series 
reports (1942-1960). 1960. 

Quartermaster corps textile series 
reports. Nov. 1964. 15 refs. 

Explosive metal forming. 1%1. 

66 refs. 

Explosive metal forming. 1965. 

IN PROCESS. 

Chinese maninland science and 
technology. 1961. 300 refs. 

Chinese mainland science and 
technology. 1963. 555 refs. 

Tranquilizers and stimulants. 

1961. 07 refs. 

Electronic miniaturization. 
(Supplement to CTR-250). 1961. 

158 refs. 

Magnesium i960. 412 refs. 

Biological sciences. 1961. 00 refs. 
Fuel cells and related research. 
1%3. 204 refs. 

Air pollution and purification. 

1963. 360 refs. 

Air Pollution and Purification. 

1965. IN PROCESS. 

Cooling and coolants for electri¬ 
cal and electronic eguipment, 
turbines and reactors. 1961. 

263 refs. 

Heat transfer and heat exchangers. 
1961. 591 refs. 

Low temperature research on 
materials. 1%1. 316 refs. 

High temperature metallurgy and 
heat resistant alloys. 1961. 674 
refs. 

High temperature research (Ceramics, 
gases, lubricants, plastics, elec¬ 
trical and electronic eguipment, 
etc.) 1961. 473 refs. 

Heat treatment of metals. 1°61. 

210 refs. 

Bio-Astronautics. 1963. 433 refs. 
Boron and its compounds (Supplement 
to CTR-303). 1°61. 465 refs. 

Cobalt (Supplement to CTR-323: 
Cobalt). 1961. 164 refs. 

Copper. 1961. 465 refs. 

Lubricants, greases and hydraulic 
fluids. 1961. 328 refs. 

Metalworking. Port I: Machining. 
1961. 357 refs. 

Metalworking. Part II: Machine 
and Cutting Tools. 1961. 336 refs. 

Supplemented by SB-490. 

Metalworking. Part III: Casting 
and Forging, 1961. 431 refs. 

Metalworking. Part IV: Rolling, 
Drawing and Extrusion. 1961. 254 
refs. 


< 
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SB-464 

SB-465 

SB-466 

SB-467 

SB-468 

SB-469 

SB-470 

SB-471 

SB-472 

SB-472 

SB-473 

SB-473 

SB-474 

SB-474 

SB-475 

SB-475 

SB-475 

SB-476 

SB-476 

SB-477 

SB-477 

SB-478 

SB-478 

SB-479 

SB-479 

SB-480 

SB-480 

SB-481 

SB-481 

SB-482 

SB-482 

SB-483 

SB-484 

SB-485 

SB-486 

SB-487 

SB-488 

SB-488 

38-480 

SB-490 

SB-401 


Rev. 

Rev. 

Sup.l 

Sup.l 

Sup.l 

Sup.l- 
Sup. 2 

Sup.l 


Sup.l 


Sup.l 


Sup.l 


Sup.l 


Sup.l 


Sup.l 


Sup.l 


Zirconium (Supplement to CTR-344) 
1961. 362 refs. 

Nickel. 1961. 456 refs. 

Infrared, Part Is General Research 
Equipment and Materials. 1961.' 

218 refs. (See also SB-467). 
Infrared, Pa^-t II: Infrared Spec¬ 
troscopy. 1°61. 188 refs. 

Soaps, detergents, cleaning agents. 
(Supplement to CTR-333) 1961. 

88 refs. 

Protective shelters. 1961. 116 refs. 
Machine translations (Supplement 
to SB-439) 1963. 252 refs. 

Magnetic recording systems (Supple¬ 
ments CTR-209) 1063. 190 refs. 
Computers (Supplement to CTR-371). 
1961. 463 refs. 

Computers. 1963. 808 refs. 

Computer research: Medicine, human 
engineering and learning machines. 
1961. 137 refs. 

Computer related research. 1963.. 

369 refs. 

Data processing and programming. 
1961. 373 refs. 

Data processing and programming. 
1963. 1001 refs. 

Information storage and retrieval. 
1961.. 170 refs. 

Information storage and retrieval. 
1963: 302 refs. 

Information storage and retrieval. 
1965. IN PROCESS. 

Containers, packaging, materials, 
handling and storage. 1961. 490' 
refs. Supplements CTR-72. 

Containers, packaging, materials 
handling and storage. 1965. 

IN PROCESS. 

Japanese science and technology. 
1962. 703 refs. 

Japanese science and technology. 
1963. 1164 refs. 

Glass (Supplement to CTR-370). 

1961. 292 refs. 

Glass. 1965. IN PROCESS. 

Fiber glass and glass laminates 
(Supplement to CTR-292). l°6l. 

120 refs. (See also: CTR-370 
and SB-470). 

Fiber glass. 1965. IN PROCESS. 
Textile fibers. 1961. 347 refs. 

(See also: SB-440 and SB-481). 
Textile fibers. Dec. 1964. 

364 refs. 

Textile fabrics and related 
research. 1961. 401 refs. (See 
also SB-440 and SB-480). 154 refs. 

Textile fabrics and related 
research. Dec. 1%4. 432 refs. 

(See also SB-440 and Supp.l, SB-480 
and Suppl.l). 

Protective clothing and other 
apparel. 1961. 154 refs. 

Protective clothing. Nov. 1964. 

196 refs. 

Leather, hides and shoes. 1961. 

101 refs. 

Unconventional power sources. 

1962. 427 refs. 

Matrix algebra - applications. 

1961. 100 refs. 

°est control. 1%2. 649 refs. 

Transformers (Supplement to CTR- 
336). 1962. 115 refs. 

Masers and Lasers. 1962. 208 refs. 
Masers and Lasers. 1963. 203 refs. 
Oxygen steel making - foreign 
literature. 1962. 115 refs. 
Metalworking; Part II: Machine 
and cutting tools. (Supplement 
to SB-461.) 1962. 19i‘refs. 

Fluorine and fluorine compounds. 

1962. 243 refs. 


SB-492 

SB-493 

SB-494 


SB-495 

SB-495 Sup.l 
SB-496 

SB-497 

SB-498 

SB-499 

SB-500 

SB-501 

SB-502 

SB-503 


SB-504 

SB-505 


SB-506 


SB-507 


SB-508 

SB-509 

SB-510 

SB-511 

SB-512 

SB-513 

SB-514 Rev. 


SB-515 

SB-516 

SB-517 

SB-518 

SB-519 

SB-520 


SB-521 


SB-522 

SB-523 

SB-524 

SB-525 

SB-526 

SB-527 

SB-528 


SB-529 

SB-530 


SB-531 


SB-532 


SB-533 


SB-534 


SB-535 


SB-536 


Tluorides. 1962. 196 refs. 

Fluorocarbons. 1%2. 97 refs. 

Rubber, (Supplement to CTR-321) 

1962. 455 refs. 

Parasitology. 1962. 372 refs. 

Parasitology. 1%3. 320 refs. 

Printed electronic circuits. 1962. 
147 refs. 

Oceanography. 1%2. .371 refs. 

Water pollution and water puri¬ 
fication. 1°62. 179 refs. 
Servomechanisms and control systems. 
1962. 364 refs. 

Ultrasonics (Supplement to CTR-288). 
1962, 524 refs. 

Civil defense. 1962. 168 refs. 

Concrete and cement. 1962. 482 refs. 

Ceramics (Supplement to CTR-373). 
1962. 532 refs. 

Cermets. 1962. 170 refs. 

Organic catalysts. Part I: Aliphatic 
compounds and petroleum products. 

1962. 266 re fs. 

Organic catalysts. Part II: 

Aromatic compounds, and general 
concepts and theory. 1962. 180 refs. 
Organic catalysts. Part III: 

Organic polymers. 1962. 181 refs. 

Inorganic catalysts. 1962. 206 refs. 
Ozone. 1962. 169 refs. 

Management planning and control 
techniques. 1963. 42 refs. 

Radioprotective agents. 1963. 

94 refs. 

Industrial diamonds. 1962. 120 refs. 
Continuous casting - foreign 
literature. 1962. 64 refs. 

Engineered performance standards. 
(U.S. Navy Bureau of Yards and Docks). 
April 1964. 2^ refs. 

Paper. 1963. 558 refs. 

Paper capacitors. 1°63. 56 refs. 

Sandwich construction. (Supersedes 
CTR-318). Sept. 1963. 320 refs. 
Paints and varnishes. 1963. 398 refs. 
Space medicine. 1°63. 240 refs. 

Weightlessness *nd acceleration - 
biological aspects. 1963. 268 refs. 

Space environmental conditions - 
biological aspects. 1963. 1963. 

176 refs. 

Fertilizers. 1963. 348 refs. 

Batteries. 1963. 599 refs. 

Expanded plastics. 1963. 174 refs. 
Anthropometry. 1°64. 

Metal composites. (Includes fiber 
reinforced metals). 1964. 72 refs. 
Filament wound construction. 1964. 

115 refs. 

Aging (Physiology). (Includes 
Geriatrics, Gerontology, Longevity). 
Dec. 1°63. 116 refs. 

Hydrofoil boats. Deo. 1963. 58 refs. 
Agriculture, Food, Fishes, Forestry. 
Pt. I: PL-400 Translation Program. 
Feb. 1964. 301 refs. 

Biological sciences. Pt. 2: PL-400 
Translation Program. Feb. 1964. 

108 refs. 

Earth sciences. Pt..3: PL-400. 

Translation Program. Feb. 1964. 

113 refs. 

Science and technology. Pt. 4: PL-480 
Translation Program. Feb. 1964. 

322 refs. 

Titanium metals and alloys. 

Supplement to CTR-349. March 1964. 
1044 refs. 

Titanium carbides and compounds. 
Supplement to CTR-350. March 1964. 
456 refs. 

Barium titanate. Supplement to 
CTK-351. March 1964. 108 refs. 
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SB-537 

SB-538 


SB-539 


CTR-244 

CTR-250 

CTR-200 

CTR-292 

CTR-300 

CTR-303 

CTR-309 

CTR-310 

CTR-311 

CTR-321 

CTR-322 

CTR-323 

CTR-324 

CTR-325 

CTR-326 

CTR-327 


CTR-329 


CTR-330 


CTR-331 


CTR-332 

CTR-333 

CTR-335 

CTR-336 

CTR-337 

CTR-338 

CTR-339 

CTR-340 

CTR-341 


Crystals, Part I: Metallic and single SB-540 
crystals. (Supplement to CTR-367). SB-541 

1965. IN PROCESS. 

Crystals, p art II: Lattices and SB-542 

structure. 1965. (Supplement to 
CTR-368). IN PROCESS. SB-543 

Crystals, Part III: Ouartz and other 
piezoelectric crystals. Supplement 
to CTR-369. 1 %5. IN PROCESS. 


Electrosleep. Aug. 1964. 28 refs. 

Fluid Amplifiers. Feb. 1965. 

32 refs. 

Technical and Foreign Language 
Dictionaries. 1965. IN PROCESS. 
Numerical Controlled Tool Systems. 
1965. IN PROCESS. 


NUMERICAL LIST OF CATALOGS OF TECHNICAL REPORTS (CTR) IN PRINT 


Magnetic amplifiers. 1940-55. Rev. 
1955. 39 refs. 

Electronic miniaturization. 1944-58. 

Rev. 1958. 117 refs. Supplemented 
by SB-444. 

Ultrasonics. l°32-57. Rev. 1957. 

186 refs. Supplemented by SB-500. 

Fiber glass and glass laminates. 
1930-58. Rev. 1958. 206 refs. 
Supplemented by SB-479. 

Adhesives. 1922-56. Rev. 1956. 

478 refs. Supplemented by SB-406. 
Boron and its compounds. 1932-57. 

Rev. 1957. 168 refs. Supplemented 
by SB-456. 

Abrasives, grinding and polishing 
materials. 1930-55, 63 refs. (See 
also Industrial Diamonds. SB-512). 
Transistors. 1949-58. Rev. 1959. 

146 refs. Supplemented by SB-433. 
Photochemistry and photoelectricity 
(excluding photography). 1930-55. 

1955. 158 refs. 

Rubber. 1956. 193 refs. Supplemented 

by SB-494. 

Lubricant additives. 1932-56. 62 refs. 
Supplemented by SB-459. 

Cobalt. 1934-56. 161 refs. Supple¬ 
mented by SB-457. 

Welding. Part 1: Steel and ferrous 
alloys. 1932-57. 1957. 235 refs. 

Supplemented by SB-402 Rev. (See also 
CTR-325 through CTR-331). 

Welding. Part 2: Aluminum and mag¬ 
nesium. 1934-57. 116 refs. Supple¬ 
mented by SB-402 Rev. (See also 
CTR-324, CTR-326 through CTR-331.) 
Welding. Part 3: Miscellaneous metals. 
1925-57. 64 refs. Supplemented by 

SB-402 Rev. (See also CTR-324, CTR- 
325, CTR-327 through CTR-331). 

Welding. Part 4: Arc welding. 1936- 
57. 41 refs. Supplemented by SB-402 
Rev. (See also CTR-324, CTR-325, 
CTR-326, CTR-328 through CTR-331.) 
Welding. Part 6 : Gas welding. 

1925-57. 51 refs. Supplemented 
by SB-402 Rev. (See also CTR-324 
through CTR-328. CTR-330 and CTR-331). 
Welding. Part 7: Electrodes and 
equipment. 1926-57. 103 refs. 
Supplemented by SB-402 Rev. (See 
also CTR-324 through CTR-329 and 
CTR-331). 

Welding. Part 8 : General welding 
methods. 1932-57. 95 refs. Supple¬ 
mented by SB-402 Rev. (See also 
CTR-324 through CTR-330). 

Polyethylene. 1929-57. 66 refs. 

Soaps and detergents. 1930-57. 

323 refs. Supplemented by SB-468. 
Photogrammetry. 1937-58. 187 refs. 
Supplemented by SB-416. 

Transformers. 1927-58. 215 refs. 
Supplemented by SB-487. 

Rectifiers. 1930-58. 402 refs. 
Propellants. 1935-58. 146 refs. 
Stroboscopy. 1934-58. 21 refs. 
Semi-conductors. 1933-58. 80 refs. 
Supplemented by SB-435. 

Stereoscopy. 1930-58. 175 refs. 


CTR-342 


CTR-343 


CTR-344 

CTR-345 

CTR-346 

CTR-349 

CTR-350 

CTR-351 


CTR-352 

CTR-353 

CTR-354 

CTR-355 


CTR-356 

CTR-358 

CTR-359 

CTR-360 

CTR-361 

CTR-362 

CTR-363 

CTR-365 
CTR-366 
CTR-367 

CTR-368 

CTR-369 

CTR-370 

CTR-371 

CTR-373 


Air conditioning (Dust removal, 
ventilation, filters, etc). 1938- 
58. 232 refs. 

Powder metallurgy. 1929-58. 360 refs. 
Supplemented by SB-423 and Sup. 
Zirconium. 1932-58. 375 refs. 
Supplemented by SB-464. 

Greases and lubricants. 1939-58. 

95 refs. Supplemented by SB-459. 
Polystyrene. 1930-58. 139 refs. 
Titanium. Part I: Titanium metal and 
alloys. 1930-58. 433 refs. 

Titanium. Part 2: Titanium carbides 
and compounds. 1920-58. 210 refs. 
Titanium. Part 3: Barium titanate. 
l ( M6-58. 68 refs. 

Photography. 1923-58. 527 refs. 

Cameras and photographic accessories. 
1921-58. 469 refs. 

Lamps. 1924-58. 207 refs. 

Optics and lenses. Part 1: General 
research, fogging and coating of 
lenses, photographic lenses, etc. 
1920-58. 426 refs. 

Optics and lenses. Part 2: Optical 
lenses and instruments, fungus 
fouling and deterioration, etc. 
1886-1958. 358 refs. 

Human engineering. Part 1: Psycholo¬ 
gical and psychiatric research 
and tests. 1936-58. 369 refs. 

Human engineering. Part 2: Group 
behavior and leadership. 1944-58. 

140 refs. 

Human engineering. Part 3: Personnel 
training. (Job analysis and classi¬ 
fication; selection and training). 
1934-58. 434 refs. 

Human engineering. Part 4: Aptitude 
testing (Includes psychomotor tests, 
etc.) i935-58. 311 refs. 

Human engineering. Part 5: Auditory 
and visual research tests. 1932-58. 

273 refs. 

Human engineering. Part 6 : Personnel 
training aids and devices. 1942-58. 

247 refs. 

Uranium. Part 1: Uranium, general. 
1942-58. 439 refs. 

Uranium. Part 2: Alloys and compounds. 
1936-58. 397 refs. 

Crystals. Part 1 (Includes general; 
germanium, selenium and silicon 
crystals; measurements, test and 
equipment) 1935-58. 1959. 344 refs. 
Crystals. Part 2: Crystal lattices 
and structure. 1938-59. 202 refs. 
Crystals. Part 3: Ouartz and other 
piezoelectric crystals; crystals, 
growth and synthetic. 1932-59. 1959. 
359 refs. 

Glass. 1930-58. 1959. 198 refs. 
Supplemented by SB-478. (See also 
CTR-292). 

Computers. 1937-58. 1959. 495 refs. 
Supplemented by SB-472 and Sup.l. 

(See also SB-473 and Sup.l.) 

Ceramics and refractories. 1930-59. 

569 refs. Supplemented by SB-503. 
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